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Purpose 


T HIS pamphlet is a guide for naval personnel on booby 
traps and how to avoid them. Information is given on 
various types of traps which Germany and Japan have 
been using in the past and which they very likely will be using 
in the future. 

The material in these pages was prepared with the coopera¬ 
tion of the United States Navy Bomb Disposal School, Wash¬ 
ington, D. C.; the Mine Warfare Section, Base Maintenance 
Division, Naval Operations; M4 (Engineer) Section, Division 
of Plans and Policies, Headquarters, United States Marine 
Corps; and the Army Engineer Board, Fort Bel voir, Va. 

It is intended that this information receive wide circulation 
among personnel concerned. 



WHY YOU SHOULD KNOW ABOUT ENEMY 
BOOBY TRAPS 


T HERE'S no need to tell you that booby traps are con¬ 
cealed explosive devices to catch the unwary. They are 
laid in such a way as to be unintentionally set off by 
personnel, causing casualties. These fiendish mechanisms used 
by the retreating enemy are not new in warfare. The Trojan 
horse was certainly a bombshell, and it worked. 

All the major wars have used booby traps. Their use in the 
strictly modern sense started near the end of World War L 
Many of the trenches which changed hands rapidly were not 
only being mined, but mined in deceptive fashion. 

In the interim between that war and the present one, gang¬ 
sters became more resourceful. They did not stop by popu¬ 
larizing the submachine gun. If you did not pay your cut, 
yon could step on the starter and the car would blow up; open 
the writing desk and bo shot by your own cleverly concealed 
weapon; lift the lid of the cigar box and go to glory. 

Our international gangsters have added more refinements, 
the Germans describing their intentions thus: “It should not 
be safe for him (meaning you and me) when in an occupied 
community to press a door bitch, to move a wagon, to close a 
window, to clear away debris, to disturb a wire, to cross a 
street—without causing the explosion of a mine." 

First report of use of booby traps in this war came in 1939. 
French patrols which had gone on scouting missions into enemy- 
held territory never returned. Several groups were anni¬ 
hilated before it was found that the Germans hud strung thin 
wdre traps through no man's land. Such devices are now widely 
used by Germany and to a considerable extent by Japan. Even 
a trained bomb disposal officer is a wary and cautious man 
until he is sure that every possible trap has been safely removed 
or exploded. 
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If you are an aviator forced down, a Seabee clearing a harbor, 
a member of a naval beach or shore party, or a wanderer upon 
a foreign strand, you should understand the whole subject of 
booby traps, so that the enemy's disastrous intent will be 
nullified to petty annoyance. You should be wary but not 
afraid. 

You should gather confidence after you learn: 

1. What mines and booby traps are- 

2. How booby traps work. 

3. Why they are used- 

4. Common types employed by Germany and Japan. 

5. Where to look for the booby trap. 

6. How to detect booby traps, 

7. What to do if you find one, 

UNDERLYING PRINCIPLES OF BOOBY TRAP 
EMPLOYMENT 

WHAT THEY ARE 

First are antivehicte mines, designed for effect against tanks, 
trucks, boats, and other vehicles. Second are antipersonnel 
mines t designed for effect against personnel and used to perform 
definite military missions such as the laying of mines in wire 
entanglements. Third are hoohy traps, designed to function 
by themselves, to delay, confuse, and destroy individuals or 
small groups of the enemy. 

While antipersonnel mines and booby traps use the same 
detonating devices and charges, they do differ in two respects. 
In the first place, booby traps are not used for tactical purposes. 
Secondly, in contrast with antipersonnel mines, they may 
involve all sorts of schemes and devices which are employed 
to sot off the detonator. 

The demolition expert will toll you, as we have just pointed 
out, that the mine is one thing, the booby trap another. It 
is true that there is nothing hit or miss about mines, which may 
be as close together as one every 5 yards, and laid in patterns 



as geometrical as a French forest. But since the enemy 
booby-traps his own mines and even ours (if he knows they 
are temporary and soon to be lifted) and since such things as 
butterfly bombs and UXP's (tinexploded projectiles to you) 
will kill you just as dead, let us not haggle. Let us discuss 
anything you should stay away from. 

HOW THEY WORK 

Booby traps and mines are explosive charges hooked to an 
igniter. The igniter is a cocked trigger which must be actuated 
in some manner, usually by : 

1. Pressing doum .—Stepping on a trigger (e« g*, walking 
on a board under which an igniter is placed), 

2. Pulling trigger. —Tripping a concealed wire or cord 
(e. g., opening a door to which a w T ire is attached). 

3. Releasing pressure — Lilting some apparently harm¬ 
less obstacle which holds trigger down (a. g., moving an 
oil drum which holds down a, trigger planed by the enemy 
in the road). 

4. Release of tension, —Cutting a taut wire which fires the 
device (e. g., breaking a wire strung across your path). 

5. AutomaMft time device—{a) Mechanical.- — This actu¬ 
ates itself independently of any human agency, like an 
alarm clock, at a predetermined time (up to 50 days). 

(6) Chemical. —This also actuates itself independently ; 
breaking of a glass container releases acid which eats 
through wire‘releasing a striker. 

To beat the booby trap you should not step on anything, pull or 
slide anything, or release anything. That is the general idea, 
but to be more specific: 

1. Before opening doors or windows or making use of 
service facilities, careful search should be made of any 
building recently in the hands of the enemy. 

2. Investigate both ends of all wires and cords. 

3. Do not move furniture or equipment until a check has 
been made for concealed explosives. 
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4. Suspect, loose boards and other movable objects under 
which pressure igniters might have been placed. 

5. Examine carefully all equipment around a, building, 
such as machinery or gasoline tins. 

You can never be certain where traps have been placed. 

Remember your first mistake will probably be your last. 
Develop suspicion of all harmless looking objects. And keep in 
mind that a booby trap may be actuated by any of a number of 
tilings—a concealed wire, an innocent piece of string, a phone 
cord, a light switch r a door, a table, a chair. 

The illustrations hi this pamphlet show you a number of 
the more common ways in which booby traps are set. Study 
these carefully and remember them. They will help you to 
locate these or similar traps when in enemy areas in which you 
may be travelling. 

WHY BOOBY TRAPS ARE USED 

The first reaction you will have to the booby trap is that it is 
a silly waste of time. Consider the pistol ground spike. If you 
step on it, one single bullet is sped upward. And ponder the 
five or more expensive mi ties one abandoned house may con¬ 
tain—surely the enemy can spend his powder to better advan¬ 
tage. What a waste of time! 

YOUR time, yes; right into eternity. The first use of the 
booby trap is psychological; and here is about how it works— 

(The squad leader comes across a nice German Luger pistol 
lying on the ground, just waiting to be picked up.) 

Squa i> L ea dee. “Do not to u eh it, men. It is boo by-trapped, 
Watch me!” (He bends down, carefully attaches a cord to the 
tripper guard, and backs away toward a convenient foxhole.) 

8q v a t> Leader. “ Take cover, m en. When 1 move the Luger, 
i t w ill exp l o d e. H ere w e go i ” (H e is righ t, H e s teps in to the 
foxhole, where the enemy, anticipating his line of reasoning, 
has put a couple of bounding mines set for pressure.) 

Four purposes.- -The whole purpose of these fiendish devices 
which Nazis and Japs are equally adept at using is fourfold: 
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1, To confuse and demoralize us all—by killing some of 
us-—even when the enemy is miles away. 

2- To slow our advance by making us dear the way be- 
fore we proceed, whether we arc demoralized or not. 

3. To make us disclose our whereabouts by the noise of 
the explosion. 

4. The fourth and last use is minor indeed, but you 
can defend a position better with booby traps than with 
sentries. 

Notice that all of these uses are best suited for retreating, and 
that is just what w*e have got our enemies doing—retreating. 

Psychological effect — The effect on your state of mind is con¬ 
sidered more important by the enemy than any bodily injury 
which might come to you- Traps are set so as to go off unex¬ 
pectedly when you are relaxed or busying yourself with a rou¬ 
tine job. And the only limit to them variety and location is 
the ingenuity of the enemy. Your best defense against these 
devilish devices is to learn as much as you can about them be¬ 
fore going into enemy territory. If you desire more informa¬ 
tion than is contained in this pamphlet, read some of the refer¬ 
ences given in the bibliography at the back. Fortified with 
the facts, and alert to any evidence of trap installation by the 
enemy, you can move into newly captured territory with con- 
fid ence. 

Some idea of the effectiveness of mines and booby traps can 
be gathered from the testimony of the British 8th Army, whose 
advance from El Al&mein to Tripoli was greatly slowed by the 
necessity of cleaning out mines and traps before proceeding. It 
took around 300 trained men to “delouse” 15 miles of road a 
day, lifting on the average IS mines per mile. Each deserted 
airfield yielded around 450 teller mines and 250 U S” (for 
c f Shrap nel ” ) mines. In add i ti on to th e m in cs them selves, c v ery 
fake mound of earth, as well as each bottle, can, or bit of iron 
found by the detectors, had to be investigated. 

But slow or not, the job has to be done, and the more you 
know the better you can help. 
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COMMON TYPES USED BY GERMANY AND 
JAPAN 

Elsewhere in this pamphlet all the known devices which 
arc used to set op booby traps arc shown in illustrations so 
that you can recognize them, report them, and pass by an¬ 
other way. For present purposes it will he sufficient to do 



Figure 1. A cross section of an "S" mine revealing the interior of the mine. 
Notice the row of steel bolls. These surround the entire mine, Flying in all 
directions when the mine explodes, 

scribe a few of the common varieties used by Germany and 
Japan* Unless you arc a specialist in explosives, it may be as 
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well for you not to trade on your limited knowledge anyway, 
for llie appearance of the traps will change from time to time, 
Furthermore, anything that can hold an explosive charge may 
be a booby trap: a piece of iron pipe, a hand grenade, one of 
our own unexploded bombs or one of our own projectile “duds,” 
a wooden box with the lid slightly open waiting for you to step 
on it, a 40-gallon drum, a bottle of wine—even an old shoe. 



Figure 2.— LL 5 M mine buried in ground with three-prong igniter projecting above 
surface. Pressure on the prongs causes explosion of mine. This is a commonly 
used trap. Watch out for if m shore or inland areas recently held by the 
enemy. 

Remember your responsibility is to detect and avoid booby 
traps. The job of neutralizing and removing them belongs to 
the Navy bomb disposal man and the Army or Marine Corps 
engineer, or other authorized personnel. 
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"S" Mine 

Of tho manufactured varieties, the German “8" mine is 
the most deadly and most often encountered of the anti¬ 
personnel booby traps. It resembles in size and shape a 
family sized can of pork and beans. (See fig. 1.) The British 



Figure 3. Three types of firing devices for "S” mines. 

Mine on leff of picture has three-prong pressure device as in figure 2. 

Mine in center of picture has a Y adapter and two pull igniters. 

Mine on right of picture has an igniter bridge, to which can be attached two 
strings of electric igniters (one in this picture). Each string consists of nine igniters 
connected in parallel. Pressure on any one igniter releases a striker which 
breaks a glass vial containing acid. The latter then comes into contact with 
two plates, creating an electric current, this firing an electric detonator in igniter 
bridge. 

Remember the “S” mine is used as an antipersonnel device and is likely to be 
found in most all types of circumstances. 
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ff shrapnel^ mine, the American u bounding” mine, and the 
Italian B-4 are first cousins. Sometimes called the silent 
soldier, the u S ,f mine is made in two parts; the deadly por¬ 
tion is contained in a cylinder, the walls lined with 350 bullet- 
like slugs, the size of small steebes which boys treasure in 
their marble bags. The death-dealing cylinder fits smoothly 
into an outer case. 

When the igniter of the ^S' 1 mine is set off, either by stepping 
on a hidden or partly hidden pressure-trigger (see fig. 2) or by 
tripping a pull-igniter in stumbling over a concealed wire, a 
charge of black powder underneath the cylinder will propel it 
upward (see fig. 3 for types of igniters). At the same time a 
charge of TNT will detonate the mine when it has jumped from 
3 to 6 feet into the air. All together this takes about 3 or 4 sec¬ 
onds—just time enough for the mine to jump up, and for you, 
if you are caught, to proceed down. The pellets are shot out- r 
ward laterally, showering annihilation to a range of 25 yards, 
and n causing flesh wounds at 200 yards. 

The German, British, and American varieties of these jack- 
in-the-box mines are buried, but the Italian cousin is usually 
laid above ground, so that it scatters its shrapnel without any 
pop-up. Painted green, the Italian one will quite likely be tied 
to a tree, a short stake or fence post, a telephone pole, or to the 
sides of entrances to^dugouts. 

There is one sure way to outwit the man-mowing mine. 
Let him who is nearest the mine itself, probably the one who 
set it off, listen for the swoosh, like the spewing sound of 
our Fourth of July rocket, the noise made by the black powder* 
In that moment of grace a wisp of gray smoke will arise from 
the ground. If any one yells “S mine!” drop like a shot be¬ 
fore you are shot. The little bullets fly outward, rarely 
downward, so your chances are better if you are low to the 
ground. 

Pistol Ground Spike 

Another antipersonnel device called the pistol ground spike 
is the contrivance our boys have nicknamed the “castrator.” 
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Actually this trap is British, hut numbers were captured in 
Africa and are now being used by the Germans against the 
Allies. The device is easy to plant and hard to detect, as 
little ground is disturbed. (See figure 4.) The castrator is a 
miniature mortar. The six inch hollow spike is driven into the 
ground flush with the surface of the earth and a bullet dropped 



Figure 4. Keep your eyes peeled for the pistol ground spike. Pressure of your 
foot on the bullet which projects slightly above the ground will release a ham¬ 
mer which fires the bullet. Cigar at left shows relative size of ground spike. 

in, nose up. Stepping on the bullet exerts enough pressure 
(4 pounds is the minimum) to release a spring that drives the 
striker hand against the cartridge cap. The bullet may 
travel upward through your foot or thigh. Anyway you look 
at it it is dirty business. 
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The Tel term ine 

Tin' tel]ermine, named after the German word for plate } is 
the example of a dozen * £ mushroom ,f varieties. {See fig. 5 for 
three examples,) Even the British mines resemble the teller- 
mines somewhat. All are similar in principle. 

A tellermine is a German light anti-tank mine about a foot 
in diameter and 3 inches thick, and resembles the top of a gar¬ 
bage can, or more exactly, the top of an old-fashioned ice-cream 
freezer. Though it holds 11 pounds of TNT, it weighs only 
*20 pounds, which makes it easy to transport. You can expect 



Figure 5. Tank mines used by the Germans. Watch for these on roads and along 
the sides of roads. Pull igniters of two mines in foreground are connected so 
that moving of either mine will set off both of them. Pressure igniters have 
been removed from two of the mines. 

to find this tellermine anywhere, ami set to be detonated in 
all soils of ways. 

As an example, a tellermine used by the Axis in the Mediter¬ 
ranean theater was found balanced on one branch of a tree by 
ineaiis of a 1 or \g st ie k. A pull igi i i l er was a 1 tarh ed to a second 
branch, the idea being that someone would jar the stick that 
balanced the mine, thereby allowing it to fall and explode in the 
air. 
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Usually the tell ermine is found in roadways or roadblocks, 
pressure-ignited as shown in figure 6. When sot to catch ve¬ 
hicles, it takes 300 pounds weight on the lid to detonate it, but 
do not conclude therefore that a stroll through the minefield 
is indicated. Picking a tell ermine tip is always asking for it, 
because wells in the side and bottom give ample opportunity for 


Figure 6. Tdlermine located under hood oF truck with trip wire attached to fan 
blade. When motor starts, revolving of fan belt will set off pull igniter, thus 
exploding the mine, 

booby-trapping (that is, rigging it with a pull igniter fastened 
down below so that when you lift the mine you ' pull the trig¬ 
ger”,) Some wise guys have tried shooting at tcllermlnes with 
riile fire at close range (25 feet). If you are it good shot and hit 
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t he mine right, you are likely to be rewarded, but only in heaven. 
Shooting at mines is something to outgrow right away. 

The CVP (circular, variable pressure) is often considered to 
be an Italian mine used by the Germans. Actually it was nmn- 



Figure 7. CVP Is a Hungarian anti-tank mine used by the Germans. If can also 
be set as an antipersonnel mine. It is generally placed along roadways and 
in mine fields. Downward pressure af any point on the cover (thrown back 
in picture) will cause fuse to operate. 

ufaetured in Hungary* It resembles the tcllcrminc very closely 
in appearance (see fig. 7), but a circular plate has been added 
on top. The CVP is smaller than the tcllcrminc. Do not let 
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that lessen your respect for it. The mechanism may be touchy 
at 77 pounds pressure, which makes it antipersonnel, or slug¬ 
gish at 777 pounds. It can also be used for booby-trapping by 
employing a trip wire. 

Italian Long Metal Box Types 

These two Italian mines are elongated metal boxes, usually 
gray-green in color. The B--2 is slightly over a, yard long, 5 
inches wide, and 5 inches deep. Though the N—S is just as long, 
it's only half as wide and deep. The two of them are primarily 
intended for use against vehicles, but do not touch them. They 
are so dangerous to handle that the Nazis, who still use captured 
Italian material, employ them only if nothing else is available. 

German "Butterfly Bomb" 

The “butterfly bomb” is the German's favorite bomb against 
personnel on beaches, in camps, and against airfields. It is 
small and light, and can be dropped in great numbers from air¬ 
planes* One plane can cany several hundred of these deadly 
little devices with no trouble at. all. As each bomb descends, 
the fist-sized iron ball full of explosives swings free at the bottom 
of a rod about the size of a lead pencil. The unfolded fins on the 
top of the pencil-rod are whirling in the air and turning the rod, 
thus arming the bomb. 

Some “butterfly bombs” explode in the ah just above 
ground, some on hitting the ground, and some incorporate 
delayed action (about 8 to 30 minutes) which makes everything 
just dandy for the persons who have to come out after the raid 
to fight fires* See figs. 8 and 0. That should be enough, but 
the end is not yet. Part of the crop of “butterflies” will not go 
off at all until someone disturbs them—picks them up, treads 
on the wings, or the like. Often the bodies of the bombs 
will have buried themselves in the soft earth. The only part 
visible will be the brightly colored (green and red, or green and 
yellow) upturned wings, like the lovely discarded shells of some 
crabs or lobsters. What a memento for the office desk back 
home—but pick it up and you won't get back home! 
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As an example of how the “butterfly” can let you down: 
One night last spring in North Africa the Germans raided a 
forward area of ours where there happened to be a P. O t W. 
(prisoner of war) cage full of Germans we had captured that 



Figure 8. Danger lurks for the inquisitive in the form of the German anti-personnel 
bomb known as the "butterfly/ 1 Here is one of these bombs, lying as you 
might Find it in the field. 

day. Jerry dropped hundreds of “butterfly bombs” and one 
of them drifted into the P. 0. W. ? settling to earth without- 
going off. Naturally the German prisoners were greatly 
relieved and slued clear of their own infernal machine. But 





next morning was a different story. Three of our allied 
soldiers guarding the P. 0. W. came across the little 
wings, and the pencil rod, and the iron ball. 

'* A—ha! ,r said one of the guards to his pals, “Something new 
Inis been added, T * 

And while the other two held onto the little iron ball, he 
tried to unscrew the yellow wings, and up went all three— 
German prisoners, watching from a distance, were delighted. 



The "Thermos" Bomb 

An Italian bomb in the shape of an ordinary thermos bottle. 
This typo can be dropped from planes in groat quantities. It 
can also be timed for delayed action. A dangerous feature is a 
little ball inside, which on being disturbed may roll in any 
direction and cause the charge to explode. The bomb is easy 
to detect. (See fig, 10.) Do not pick up or touch any quart- 




Figure 10, More deadly even than the "butterfly/ 1 the thermos bomb is likely 
to be found around airfields, in evacuated ctHes, on roads, and in open fields. 
Keep your distance from this bomb for rt is designed to go off on slightest 
movement or disturbance, 

sized thermos bottle you may see lying about. It is a “ther¬ 
mos^ bomb. And you had better mark it off and report it, 
for it is set to go off in a matter of hours, whether anyone 
touches it or not. 
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Japanese “Sandman** and Other Types Used by Japan 

The Jap has used four types of mines in the Solomons, not 
counting improvised wooden traps* The first two lie lores 
to hide in the sand of beaches, or under a palm leaf* 

1. Anti-vehicle type, resembling the German tollermine 
but only about half as large, contains two pounds of high 
explosive* (See fig* 11*) 

2. Anti-personnd — Dutch , captured in some quantities 
in Java, has a dome-shaped cover, is 8% inches in diameter 



Figure 11. Three types of mines used by the Japanese—(1) anti-vehide type (left) 
(2) antipersonnel—Dutch (center) (3) antitank magnetized (right). 


and 8% inches thick as shown in figure 11* Fifty pounds 
of pressure will detonate it* 

3. Antitank magnetized resembles a khaki hot water bag 
with its dun-colored cover, or possibly a snapping turtle 
with all four legs stretched out from under its shell. (See 
figs* 11 and 12*) These four legs are square magnets de¬ 
signed to hang on like a, leech to any metal, whether 
tank or gun carriages* If a tank passes over a foxhole 
which contains one Jap and one magnetic mine, the 
lank will be crippled 5 seconds later. 
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4. Bangalore torpedo *—Any 2- to 4-inch section of pipe 
around 40 inches in length and filled with explosives is the 
Bangalore torpedo. The original purpose of this one is 
to blow up barbed-wire entanglements, but it may also be 
a snare if laid with a trip wire rigged up to a pull igniter. 


Figure 12. Antitank magnetized mine on side of feep as enemy might place 
it on one of our vehicles iF given a chance. When so placed as a trap, pres¬ 
sure is applied to ignite cap causing on explosion, within 7 seconds 

5. Wooden box mine ,—That is all it is, a wooden box 
full of explosive with pressure, pull and tension release 
devices attached so that movement of any sort will cause 
an explosion. It represents a sort of triple threat. 
Probably the most common types of booby traps used by the 
Japs in the South Seas were strings of grenades hooked to a 
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trip-wire to discourage anything in the nature of a bayonet 
charge. 

By comparison with the Germans, the Japanese have employed 
very few mines except those captured from the Dutch. 
Those they did use were likely to be crude, home-made affairs. 
At Kiska, one trap was placed under a gramophone, and hooked 
up electrically to play its* barbaric music. But the wire lead¬ 
ing to the charge under the floor boards was only half concealed 
and our boys spotted it. 

From New r Guinea comes the 70-millimeter barrage shell (see 
fig. 13), a real invention of the devil. The shell does damage 
at low levels, but is even more effective as a decoy, shot over 
the heads of our troops. Out of that shell spills a parachute to 
check its course so that seven smaller canisters may be scattered 
witli o u t t.anglin g. E aeh of these can i s t ers has a do th p arach \ i te 
attached (see fig. 13), which opens and flutters down. From 
the canisters delayed-action black-powder trains discharge the 
bombs themselves. If the parachutes open, the pull on the 
suspension lines will cause explosions simulating the noise of 
infantry fire. Our troops, hearing the shooting in the rear, may 
imagine themselves surrounded and retreat. 

Whenever the tightly packed chutes do not open and the 
bombs plummet to earth, you may find the perfect pocket- 
sized souvenir painted black with a red band below the screw 
cap and some Japanese writing that means: “dangerous— 
don’t touch.” If you try to fly the pretty little thing, it will 
blow your head off. Unexploded projectiles and unexploded 
bombs, whether our own or the enemy’s, are every bit as danger¬ 
ous and tricky as ordinary booby traps. Avoid them. Do not 
touch them. If you can, put up a marker by them and notify 
the nearest bomb disposal officer immediately. 

PanzL —Needier-sharp bamboo spikes, called Farm, are one 
of the most treacherous weapons employed in jungle warfare. 
They have been used by the Japanese as traps to impede the 
advance of an attacking force. They can be easily constructed 
from material available in the jungle and are difficult to see 
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against jungle background. But you fool them quickly, and 
you know when one has gone through your fooU Panzi are used 
as traps at Harrow points m trails where a lodge or heavy brush 
on one side prevents you from escaping. They nre also used in a 
pit or foot trap placed in a path at the crossing of a stream or 
other similar places. 


Figure 1 3, Japanese parachute barrage shells. The large container in the center 
has the propellant in the base and contains seven of the long container tubes 
shown center righL The small case on the extreme right, one of which is found 
In each of the long tubes, contains the explosive charge which is initiated by 
a friction igniter thot operates on the jerk from its parachute. Figure ot lefl 
shows top view of large container. 
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Japanese techniques *—-There have been numerous reports of 
the Japanese use of booby traps in (Irina and Burma and scat¬ 
tered reports of their use in t ho Pacific area. Since booby imps 
are principally weapons of retreating forces, it is probable that 
their use by Japan will occur more and more frequently ns the 
United Nat ions' offensive in the Pacific area is extern loti. 

Special instructions have been issued to Japanese engineers 
and other specialized troops emphasizing the importance of 



Figure 1 4. Italian mortar grenade (left) and hand grenade (right). Leave these 
grenades alone. They have fuzes which act in all directions, 

ingenuity on the part of the individual soldier in preparing traps. 
These instructions include examples of use of trip wires attached 
to doors, windows, road blocks, souvenirs and corpses, and 
stretched across trails. Pressure drivers in the ground and 
under floor boards are described. Also included are instructions 
on making booby traps from bottles, trunks, empty tobacco 
tins, parasols, bamboo cylinders, canes, kerosene tins, flashlights, 
match boxes, clocks, vehicles, and other material that is to bo 


left behind. There is nothing new or unusual about any of these 




examples or about any Japanese booby traps that have been 
found. They employ familiar principles and methods. The 
difficulty lies in locating them. And this is a job which you 
must help perform when you are in territory w hicli the Japanese 
have previously occupied. 


Figure 1 5, British hand grenades. If the enemy gets ahold of these, he very 
likely wifi rig them up as booby traps. 

Keep in mind Unit the Japanese have information and plans 
of German and Italian mines and booby traps, mid since the 
“little men' 1 are good at copying, it is probable that you will 
i; ire on n t er n u m ere> u s i mi t a t i oi is. A1 so r cm e mb er that ex tensive 
use of booby traps is to be expected of an enemy who lias been 
highly deceptive and treacherous in many other respects. 






Figure 17 Japanese hand grenades, (l) Potato masher, patterned after the 
German stick grenade (left), (2) hand grenade (center), (3) M knee" mortar 
grenade (right). 
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Grenades 

Most enemy grenades, like ours, can be left behind as booby 
traps. The German egg-shaped grenade with t-lie gray body 
may be set for instantaneous firing. The Italian grenades 
(fig. 14—two types) become very dangerous when safety pins 
are removed. As booby traps they are often placed in a rubble 
heap or hidden in a large tin can. When disturbed even slightly, 
they explode. Suspect any grenade left behind by the enemy, 
whether it is an egg grenade, a mortar grenade, a shaving stick, 
or a bar of soap. In Northwest Africa, a bar of soap with the 
standard brand name “Bourjois” on one side and on the other 
“Made in England” turned out to have a different odor, a metal¬ 
lic core, and enough explosive to blow you to kingdom come. 

The. Japs have left hundreds of grenades behind them, too. 
Figure 17 shows three types. One American boy in Kiska had 
fun collecting these for souvenirs. He filled his pockets full; 
came in by the fireside to warm—until tilings got too hot for 
him-—entirely too hot. 

Remember that the Jap “booby traps” himself with his last 
grenade. Make him strip or shoot him. 

WHERE TO LOOK FOR THE BOOBY TRAP 

At this point it may appear that any advice about where to 
suspect the presence of booby traps is a waste of time, since 
they are everywhere. Nothing could be further from the truth. 
If a description of the traps has slowed you down to a walk, a 
knowledge of where they may be laid and how to avoid them 
should speed you up. Since one purpose of planting a few 
booby traps is to make everyone overcautious, let us not play 
into the enemy's hands. 

You know what the things are like; if you know where they 
are most likely to be, you can keep your eyes open, recognize 
and avoid them, and still do your assigned job the way it should 
he done. If you know what you are likely to meet and where 
you are most likely to meet it, you can proceed without a whole 
lot of vague fears and wild doubts. You can be reasonably 
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confident you can avoid being hurt by these traps—cither from 
(1) ignorance or (2) stupid curiosity. You can BE WARY 
BUT NOT AFRAID, and you can BE CONFIDENT BUT 
NOT COCKY. 

Booby traps are laid where you will have to go and where 
you will be likely to go. Certain areas will contain few if any 
traps. A discussion of all three possibilities should qualify 
your freedom of action. 

Where You Hove To Go 

Harbor .—The Navy will have the heaviest responsibility 
around harbors. It is true that the general may not take over 
from the admiral until the amphibious forces are well inland, 
but the harbor is the first place where the Navy should develop 
booby trap “ savvyJ* A derelict ship, a barge half wrecked, 

















Figure 19. This Irap found at Tarawa is a high-explosive projectile (partly sub¬ 
merged in water) attached to a pressure firing device (shown by arrow) which 
is placed under boards of pier, 


mil tip you oft, since all of it, has been messed up. Make sure 
the engineers have cleared it of traps. 

Roads which have to be traveled, like the one mountain pass, 
will be mined* Beware of any road obstruction* If it is a 
stone pile, the little stone may be removed and even the one 
slightly larger* But the big rock that takes several men to 
dislodge may release the mine. If the obstruction in the road 
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is not mined, the ground around it, where you will have to 
detour, will be. 

Airfields need to be put in shape before our planes land. The 
enemy knows this too. Bomb craters on the field are good 
places for traps. Sometimes a spiked strip placed on the 
runway to rip tires is such an obvious hazard that you will want 
to lift it out. Better pull it with a long rope (50 yards). It 
may blow up. 

To knock out his own airport at Tripoli, the Hun laid 100- 
pound bombs in 2-foot trenches up and down the runways. 
Then he blew up the bombs, and after that, he trapped the 
sides of the craters with mines, so that our filling up the 
pits would set them off and blow up the trucks. Jumping 
into such a crater would be just the ticket to set off an l( S 71 
mine. 

Deserted enemy planes are favorite haunts for the booby bird 
to lay her eggs—in the radio, under the pilot’s seat, under the 
rumpled parachute hung on the cockpit door, or hooked up elec¬ 
trically to the storage batteries. If the enemy has not de¬ 
stroyed his own wrecked plane, he is counting on your help. 
Remember he will also trap your planes if he has a chance, 
(see fig. 20.) 

Will the field need enlarging? Then the bushes and the little 
trees outlining the field may have mines at the roots, just wait¬ 
ing for the guy who does not think. 

Hangar doors , storage bins f fuel dumps, need a quick once-over. 

Bivouac areas outside of big towns will be twice as danger* 
ous as the big towns themselves, as the enemy is not likely to 
set many traps in the towns where the natives are still living 
and where few of our troops will actually go into the buildings. 
Houses which would make the best barracks get the most 
attention from the retreating enemy. Tokens will be left in 
the piano, the closet, the stove, the icebox, behind the pictures, 
under dishes and flower bowls and underneath the beds. They 
will be attached to windows (as she™ in figure 21), doorknobs, 
cabinets, letters, shower faucets, telephones, to almost any fix- 
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ture or object that might seem harmless. While we are men¬ 
tioning places you have to go. watch out for bombs in the 
“headW And if you happen to encounter a time mechanism 
(a commoralv used German device is J-Frder -504 ) report it 
immediately. Figure 22 shows the 21-day clock type believed 
used in the Naples post office. 


Figure 20. This plane has a tension release device attached to the landing gear 
and connected to a concealed explosive container. Device Is fired, after 
take-off, as wheels are folded. The Japs placed traps in similar fashion on 
American planes at Guadalcanal, 

Where you are likely to go 

The enemy has been at pains to study your psychology in 
order to catch yon napping. When you enter a house, what 
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are your natural reactions? You do not know? Well, at 
least give as Hindi thought to preserving your life as the enemy 
has expended in trying to destroy it. 

The enemy knows your human weakness. lie knows tile 
Americans go in for souvenirs. Do not pick up helmets, rifles 
Uig\ 2H), thermos bottles, or cameras left behind bv die enemv. 



Figure 21. Pull typtf igniter with trip wire attached to lock on window Raising 
window starts pull device which detonates projectile shown in box. 


They very l-ibcly are connected up to some dynamite intended 
In blow souvenir hunters to shreds. 

1! von do not actually put the thing in your pocket, you will 
at least want to see what it looks like. Resist that impulse to 
find tun: What are those obscured letters on the kilo stone 




(milepost i, which make von move those fatal throe steps nearer 
destruction? 

How would you look in that German helmet? 

What is behind the picture? 

What does the dead enemy soldier have in Ins pocket? 

As to the last, question, we do not know* But we can tell you 
right now what he has on Ins eliesi. It is a mine. During 



Frguie 22, This German dock may be set to explode a charge any time from a 
minute up to 21 days, after storting. 

World War! an allied propagandist worked out a story that the 
Hun used his dead for soap* In this war, hm h the Germans and 
the Japs have found a belter use for their dead, and that is not 
any story. 

The enemy knows that you are likely to take the road which 
is easiest for you to take* The mines invariably are placed in 
that road* If you want to be safe, take the hard way up and 
AVer, 


3) 




Fkure 23. The rifle is connected to the pulUigniter siring of a German stick 
orenade by means of a cord. A pull on the gun will set off the grenade. 
This type of trap is generally placed in a shallow hole and then covered or 
concealed in grass Or bushes. 


tire 24, It is tlie same with the fellow who cannot bother to 
investigate both ends of the too-obvinus wire. And both the 
Japs ami the Gentians booby-trap the handy repair material 
[ hey have left on the sides of bomb craters. 
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Where You May Speed Up Without Danger of Encountering Traps 

Obviously in warfare no place is safe. But when it comes to 
booby traps, you should know where they are least likely to be 
set. These safer places are: 

1. Areas occupied by civilians.- —Tunis, for example, con¬ 
tained practically no traps. The theory is that the natives 
will see them set and tell, and even if they do not tell, few 



Figure 24. Here is a typical trap which you are likely to encounter on the beach. 
Notice the three trip wires hooked to the barbed wire. The explosive charge 
is buried under the sand. (This is a photograph of an actual trap found at 
Tarawa.) 

of our troops will be billeted in houses still actually in use 
by civilians. 

2. Hard surfaced roads .—It is so difficult to lay mines 
here that they are placed in the soft shoulders. The Brit¬ 
ish 8th Army found that if they appeared in the roadway 
at all, they would be in “potholes in the tarmac.” More 
popularly, “potholes in the tarmac" are “holes in the road.' 1 



The same applies to hard ground* Big stepping atones arc 
safe, and hard ground is safer than soft, 

?>. Where the enemy has not had time to set them t or not time 
to set them properly .—If he leaves in a hurry, 20 houses in 
a row may be booby-trapped in the same unimaginative 
fashion. Or you inay find he has left disturbed earth, 
obvious pull wires, empty mine containers—or even open 
mines on the surface. 

4. In territory which the enemy hopes to retake ,—Since the 
Japs were sure they would recapture Guadalcanal, traps 
there were relatively scarce. 

So far we have discussed what booby traps are and where 
they are likely and not likely to be found. But how do you 
detect them, and if you find them what do you do about it? 

HOW TO DETECT BOOBY TRAPS 

What are the specific “on the spot” indications of a mine or 
a trap/ Most indications are based upon evidence of disturb¬ 
ance* The successful trapper removes all signs, but since 
human beings are not machines, they make mistakes and 
leave clues* The British found that if their engineers arrived 
on the scene before a rain they could detect by eye 70 percent 
of all mines laid. So if you are early on the scene after the 
enemy has flown, keep your eyes peeled for: 

1* Disturbed ground, — You are familiar with the dry, 
crisp look of ground separated from the main body of the 
moist earth. 

2. After (t rain, ground slightly sunken may be the give¬ 
away, and concentric cracks often appear after the ground 
has dried* 

3. Vehicle tracks on landing grounds may mean that 
heavy mines have been transported. Watch for irregular 
oi i unexplained tracks, whether vehicle or human* 

4. Withered grass or bushes tell of vegetation placed 
there by the enemy to hide a trap. 
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5. 7 races of removed barbed wire fence suggest mining, ° 

6. Empty mins boxes, discarded or found hidden, will 
suggest the presence of mines nearby. 

7. Dark round patches on the ground at night will indicate 
newly laid mines, 

8. Pronged igniters.— “S” mines long buried in sand 
usually disclose the pronged igniter because the sand lias 
blown away. Three-prong igniters often show up even in 
the light of a dim flashlight. 

9. Discarded wrappings, sawdust, nosecaps from shells , 
nails, electric leads , puses of thread or wire or tape may 
appear both outside and indoors to indicate the placing 
of traps. 

10. Indoors, a break in the continuity of dust , paintwork, 
or timberwork—even an empty nmlkole —may be an indica¬ 
tion of dirty work afoot. 

The enemy will attempt to disturb the surroundings as little 
as possible. He will use dummies freely. He will very likely 
lay many traps in one place so that there will be less chance of 
your finding all of them without springing some. He will mask 
a well-concealed trap with an easily recognized one. Tie may 
provide several ways of setting off a single trap as shown in 
figure 25, And you can be certain that he will use as many 
different types as possible in any one locality. 

The guiding principle of all detection is to suspect anything 
that appears to be strange, out-of-place, too normal when it 
should he upset, or too convenient for you. 

A keen eyesight plus a quick appreciation of the meaning of 
unnatural phenomena will stand you in good stead. Question 
local inhabitants. They may have valuable information about 
enemy-laid booby traps. 

Use your God-given intelligence, keep cool, and do not blow 
your gaskets. 

As one demolition expert put it, you need the caginess of an 
Indian fighter, the sensitiveness of a deer, and the skepticism of 
a man from Missouri. 
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WHAT TO DO IF YOU FIND ONE 

If you find a mine, an igniter, or a trip wire, bare it alone! 
Get out of there. WALK, DO NOT RUN, TO THE NEAR¬ 
EST EXIT! 

Before you leave, mark the danger spot for the mine expert 
or bomb disposal officer. Use any device that will attract 
attention. The British sappers and United States Army 
engineers use arrow-shaped red and white markers, strung on 
win* or placed on pickets, to indicate tin' presence of mines. 


if 
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tigure 25. A tellermine with a main pressure igniter (center left) and two pull 
igniters (top and lower right) as secondary firing devices. 




Figure 26. Before you leave a suspected booby trap, mark the danger spot for 
the bomb-disposal expert. A piece of paper attached to a stick and placed 
next to the trap will provide sufficient notice if you have no standard markers 
with you (arrow indicates top of buried mine). 

The rod half points to danger, the white to safety. The 
Americans and British also sometimes use white tape to mark- 
off parking places that have been cleared of mines, or “safe 
lanes.” Maybe you will not have such equipment with you; 
if not, improvise. Mark traps by rags or paper streamers as 
shown in figure 26. Fence in danger areas with twine strung 
from stake to stake. A handkerchief on a stick, a message 
scratched on a piece of scrap paper or a stone, a bottle or can 
placed on a scoopod-up mound of earth to attract attention, 
is better than nothing. 
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Do not out wires, especially if they are taut. It may be a 
case of double bluff. “Double bluff” is a term for an obvious 
booby trap, which anyone will detect, rigged up to a cleverly 
hidden one. 

Do not step over an obvious wire onto the loose board 
beyond* 

In retracing your course, walk in your own footprints or 
drive in your own auto tracks* You have been over them once 
already and know they are O. K. 

if you are looking for a new way and suspect that it, too, is 
unsafe, prod the ground you wish to set foot upon with a bayo¬ 
net or long knife. Prodding should be done at an angle. Prod 
gently. All you are after Is the scraping sound of steel upon 
metal—not rock. You will be able to tell the difference. 

Do not get funny with neutralized enemy mines our engi¬ 
neers have left along the roadside. Sometimes they are hard 
to explode, sometimes easy. For instance, three AAF boys in 
Africa, using one of these neutralized teUermines for pistol prac¬ 
tice, hit the thing and it blew up. They had to be carted off in 
the meat wagon. 

The best rule for entering houses is to go in by a window. 
Do not hesitate to throw a rock through the pane from a safe 
distance, rather than raise it. Inspect the door from the inside 
for a booby trap. 

SOME " RULES OF THUMB " 

ABOUT BOOBY TRAPS 

Should you be required to cross an area or enter a building 
just abandoned by the enemy, and not yet inspected by the 
Army engineers or by the bomb-disposal squad, the following 
simple hints should be kept in mind. Indeed, keeping them 
in mind at all times when taking over tom the enemy will 
not hurt. 
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ALONG ROADS 


L Keep off the shoulders of the road. That is where the 
mines are. 

2. Obstructions in the road (oil drums, wrecked vehicles, 
etc.) will have traps behind or beneath them, to catch yon 
when you try to remove the obstructions in a hurry. 

3. A crater in the road will make you go off the road and 
around. Look carefully for mines in the ground you use 
for tins detour. The enemy knew you would have to pul! 
off at this spot. 

4. Sandbags on the floor of an ordinary truck or car pro¬ 
vide some protection for the driver and passengers in case 
a mine is hit. In vehicles with no cab, a bed or other bulky 
article behind the driver's head might stop the flying pellets 
of an “S” mine. But this docs not apply if you arc (a) in 
reverse or ( b ) following another vehicle closer than 100 
yards (because you will drive into the pellets from the “S” 
mine which the vehicle ahead set off as he drove over it). 

5. If your vehicle (or a neighbor's one) goes up oil a 
mine, don J t immediately jump out and run around to see 
what has happened. Where there is one mine there are 
probably others. But the track marks of your vehicle are 
safe, so walk back along them. 

CROSSING OPEN GROUND 

The first essential is not to tread on a trap. This is so simple 
a rule it is sometimes lost sight of, even by those who arc other¬ 
wise on the look-out; but it is obviously better (for you) to find 
no trap than to find one under your foot. 

Therefore, when on suspect ground, always look at the piece 
of ground on which you are going to put your foot .—A trip wire, a 
“mushroom” lid , or a bunch of little wire prongs sticking up can 
nearly always be detected by the eye. 

1. Always put your foot on hard ground—if available. 
The man who always treads on a big, firm rock will never 
tread on a mine. 
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2. If no hard ground is available, put your fool, on hare 
ground, 

3. If you cannot find bare or hard ground —prod 
(with a bayonet or stick) the piece of ground on which you 
are going to put your foot, 

4. If you suddenly see a mine unexpectedly-— 

(а) DO NOT turn around and run hurriedly away 
from it; you may be in the. middle of a bed of them, 

(б) DO NOT walk carelessly up to have a closer 
look, or lift it; there may be others on the way. 

BUT 

(c) 1)0 stand stock still for a minute and look 
carefully for any other mines around you. 

(d) DO warn others, 

(e) DO either turn around on your own ground and 
walk back on your own footprints or if they are not 
visible, prod your way back. 

(/) Mark the spot and inform your commanding 
officer and the nearest bomb disposal officer, 

5. If you should, in spite of the above precautions, set off 
a German if S” mine, shout “‘S' mine V } and crouch low— 
fast! With this type there is still a moment of possible 
escape, as the mine takes about 4 seconds to jump up out 
of the ground and explode. During the time between an 
“S" mine being set off and the mine jumping there is usu¬ 
ally a small wisp of grey smoke to be seen coming out of 
the ground. With “S” mines long exposed to damp, the 
delay may be considerably longer than 4 seconds. Take 
no chances and stay down low for half a minute, 

6. A thick overcoat or leather jerkin worn loosely is 
quite good protection against “S” mine pellets, 

ENTERING BUILDINGS 

1. Before opening a door have a look at the other side 
of it—-"(this can usually be done by looking through a win- 
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flow) to see If it is trapped (look for unexplained wire or 
cord or unusual objects that might contain an explosive 
charge). Do not raise window to get a better view; if 
necessary break the glass. 

2. If you must open doors or window shutters without 
being able to look at both sides—pull them open with a 
long rope. 

3. Because you have found one trip wire attached to a 
door or any object don’t assume there isn’t another one. 

4. Look carefully where you are treading—loose tiles 
or floor boards, bits of carpet, etc., may have traps under¬ 
neath with push igniters, 

5. Don’t move furniture, pictures, etc., without care¬ 
fully examining for trip wires attached. 

6. Don’t open any box, cupboard, lid or drawer unless 
absolutely necessary. If necessary then make a careful 
examination for pull wires (usually inside). 

7. Don’t sit on any chair, sofa or bed until it has been 
looked over (and under). 

8. The enemy tried to guess just what you’d be most 
likely to do on entering each room, so try to avoid doing 
the obvious or most natural thing until you are sure the 
enemy also wasn’t expecting you to do it. 

9. Because you don’t find any traps at first glance, don’t 
say “all right this house isn’t trapped.” Houses might 
contain only one trap. 

PARTING WORD OF ADVICE 

One final point; Don’t assume familiarity with booby traps 
simply because you have studied this manual or because io 
date you have handled traps without trouble. Every new 
situation in territory recently held by the enemy should be 
viewed with caution and respect. Booby traps are a continu¬ 
ing hazard. Don’t stop watching for them. 

Healthy respect for the enemy is the point of this manual. 
Let’s admit that the Jap is tricky, even if he is best at the tricks 
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his betters have taught him. Let's admit that the German is 
intelligent, even if Hitler has fooled him. But to hold either of 
them in fear and dread is fatal. 

We don’t need to let the thieves out of San Quentin to com¬ 
bat the booby trap. Good American boys with their back¬ 
ground of cops ami robbers are more than a match for Nippon¬ 
ese nastiness or Jerry jokes. Arid the more resolutely you push 
the enemy back, the less time you give him to lay, or Jny well, 
his booby traps. 
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NOTES ON 

THE AUTOMATIC TIME FUSE GRENADE. 

MODEL 


I. 


DESCRIPTION. 

The 1916 model automatic grenade (Fi or O F) is composed 
of a grenade body and an automatic fuse-plug, model 1916 B. 

The fuse-plug is a tubular body, in which a slow fuse is 
placed, and oh the inner end of which a detonator is set. 

The head of the plug contains a widened cavity that is 
closed by an inserted cover. 

Inside this cavity are two primers on either side of the end 
of the fuse. Between the two primers is a spring shaped like 
a pair of tongs, the branches of which have a tendency to 
separate so as to strike simultaneously each primer. A lug 
that passes through the cover of the firing-plug engages the 
two branches of the spring and keeps them in place. 

This lug is actuated by a spiral spring placed on the outside 
of the plug; it is held down by an outside lever that is fastened 
first to a stud on the plug, and, secondly, by a safety split pin 
with a ringed head. 

When this safety split pin is withdrawn by pulling it out by 
its ring, the outside lever is pushed up by the bolt, which is 
forced up by its spring. 

At that moment the spring striker is freed and hits the 
primers. Even if one of the primers refuses to act, the other is 
sufficient to ignite the fuse. The fuse bums during five to 
seven seconds, then ignites the detonator that explodes the 
grenade. 

II. 

TRANSPORT OF THE GRENADES. 

The fuse-plugs are sent to the army parks in cardboard boxes 
containing 50 plugs. 

At the army parks the plugs are placed on the grenade bodies 
and the grenades packed in boxes with hinged cover, locks, and 
handles for carrying. 
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The empty boxes are returned to the parka. If these boxes 
are lacking, the grenades can be wrapped in paper and carried 
in any box, packed in with sawdust or wood fiber. 

Carrying loose grenades in boxes or sacks must be avoided 
as much as possible. The soldiers must carry the grenades in 
the special boxes or in the 1916 model grenade belts. 

III. 

THROWING. 

First —Take the grenade fully in the right hand, the plug up, 
the ring turned towards the chest and even with the root of 
the thumb. (Figure 1.) 

The outside lever is then resting on the palm of the hand, and 
is easily held tight without effort. 

Second —Put the first finger of the left hand in the ring and 
tear out the safety split pin. (Figure 2.) 

The grenade is thus armed (cocked), and the hand must be 
kept dosed to prevent the outside lever from springing off. 

Third— Aim at the target with your left hand at arm’s length 
and throw the grenade as prescribed in the "Instructions on 
Grenade Combat” of April 7, 1916, (Figure 3.) 

Remarks—The grenade must be held as close to the plug as 
possible, so as to have the outside lever well in hand. Remove 
the safety split pin only at the time of throwing. After the 
safety split pin is out, hold the grenade firmly, but without 
straining; the strength needed to maintain the outside lever is 
insignificant, but must be continuous from the moment the 
grenade is "cocked” or ‘‘armed.’’ 

It is absolutely forbidden to hold the grenade when lighted, 
under the pretext that the time of combustion is too long. 

The grenadier will avoid 
keeping a "cocked” grenade 
too long in his hand, and, 
above all, will not walk with 
one, as the grenade might 
be inadvertently dropped in 
stumbling. 

The normal functioning of 
the grenade is calculated for 
an elevation of 25 millimeters 
(1 inch) of the tail of the out¬ 
side .lever, but it may work 
exceptionally at a much lower 
elevation because of the toler¬ 
ance allowed in manufacture. 
This is why it is recommended 
to hold the hand closed, and 
not to play the lever up and 
down to ascertain if it will 
work wall. 
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Figure 3. 



Figure 



The grenadier will soon learn that this grenade is easy to 
work, and is not dangerous unless it is treated carelessly. II by 
inadvertence a grenadier should drop a “cocked” grenade, he 
must keep cool, pick up the grenade, and throw it far away 
before it explodes. 

The instructor, by developing the presence of mind of his 
grenadiers, may avoid a great part of the accidents always to 
be feared on account of unskillfulness. 

During the practice he may, as an example, drop unex¬ 
pectedly an unloaded grenade and count out loud from second 
to second; the grenade must be picked up, thrown, and all the 
men be in the dugouts before he reaches the number “five.” 

UNEXPLODED GRENADES, 

All unexploded grenades must be considered as dangerous 
to the same degree as a fired and unexploded shell. Leaving 
unexploded grenades on the practice grounds must be avoided. 

Because of the length of combustion of the fuse there is no 
danger in picking up an unexploded grenade as long as one 
takes the necessary precautions andr throws it far away if it 
should ignite. 

If a body of troops happens to camp on a place where there 
are unexploded grenades lying about, they must be removed as 
soon as possible. 

To do this, all the men must take cover while one man pro¬ 
ceeds to remove one grenade after another, possibly marking 
them beforehand by a twig or any other object. 

Usually the failures come from non-ignition of the fuse or 
from non-ignition of the detonator; sometimes from a mis¬ 
placed fuse-plug, and less frequently from unexploded primers. 

When the hole of the lug is not filled with mud, it is easy to 
see if the caps have been fired, because in that case the tubers 
blackened. If so, the grenade is no more dangerous to handle 
than an ordinary grenade. 

If the sides of the tube are white and shining, on the contrary, 
then the primers have not been exploded, and in that case the 
spring striker being in contact with the primers, a shock may 
be expected to ignite them. As a matter of fact, when a prac¬ 
tice grenade, the primers of which have failed to work, is 
struck against a rock or a hard body, it is possible to break the 
plug in pieces before the primers will explode, and this is 
explainable by the small mass of the striker spring. 

Be that as it may, when it is uncertain as to whether the 
primers have gone off, it is best to carry off the grenades by 
hand, one at a time, watching them so as to be ready to throw 
any that' might become ignited. 

The unexploded grenades are placed in a pile and exploded by 
a petard. 

It is advantageous to use unexplodsd grenades in loading a 
fougasse. 


& 



It is absolutely forbidden to unscrew the firing-plug of a 
loaded grenade without using the special apparatus made to 
that effect with an arrangement to protect the operator from 
fragments. 

If more than six (6) per cent failures are noted, it is best to 
report the fact, indicating the marks stamped on the fuse-plugs, 
so that the fabrication service can watch more thoroughly the 
machine shops whose products are defective. 

PRACTICE GRENADES. 

For grenade practice, use can be made of inert grenades, of 
grenades weighted and supplied with active detonators, or of 
regular war-loaded grenades. 

To prevent confusion, the following conventions are estab¬ 
lished: 

Grenades painted grey are war-loaded grenades. 

Grenades painted white are weighted and supplied with 
active fuse-plugs. 

Grenades painted red are provided with inert detonators 
(■bored through) o without detonators (from condemned 

“lots”). 

“Lots” of fuse-plugs not satisfying the receiving conditions 
can be used for practice with weighted grenades, but not on 
war-loaded grenades. They will be stamped with a cross. 

The firing-plugs that can be taken apart, that are furnished 
to instructors, are provided with inert d&tonators and bored 
through to prevent any uncertainty. 

Note,—The outside levers and the fragments of tin that remain 
on the ground after a "grenade practice represent a considerable 
value (about 25 centimes per grenade), and must be sent to the 
nearest artillery establishment when there is time to pick them up. 
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FIRST APPENDIX. 

The aim of the present appendix is to bring to the attention 
of the grenadiers the danger that is run during the transport of 
automatic time-fuse grenades in which the safety split pin has 
not been sufficiently opened. 

Some badly manufactured pins are, as a matter of fact, diffi¬ 
cult to extract, and grenadiers may be tempted to close more 
or less the ends of the split pin before placing them in their 
grenade belt so as to suffer no interruption during an engage¬ 
ment and to obtain a maximum rapidity in throwing. 

Such a proceeding is to be avoided, as the split pin, too far 
shut, may fall out the slightest push, almost by itself, and 
provoke an unexpected explosion of a grenade. 

It is necessary to leave the split pin just as it was placed at 
the factory until the very moment of throwing. 

The'transportation of grenades on which the branches of the 
split pins are less than seven millimeters (.28 inch) apart must be 
considered as dangerous. 

As a precaution against the possibility that the safety split 
pins have not been properly opened at the factory, lifting 
grenades out of the packing cases and 'belts by their rings will 
be avoided. 

N, B. —Mention of the present appendix will be made in red 
ink at the head of the "Notes.” 

Paris, March 13, 1917 • 
The General of Division 
Inspector of Technical Studies and Experiments 
of the Artillery. 

GOSSOT. 

Approved : 

Paris, March 16,1917. 

For the Minister and by his order 
The General in charge of the Artillery. 
signed : RONNEAUX. 
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20-MM AUTOMATIC GUN Ml AND 
20-MM AIRCRAFT AUTOMATIC GUN AN-M2 

Section I 

INTRODUCTION 

Scope... 

Characteristics ... 

Model of gun used by the Navy 
Models of gun used by the Army 

Data ........ 

Precautions .*.., 

1. SCOPE, 

a. This manual is published for the information and guidance of 
the using arms and services. It contains information of a technical nature 
required by the personnel of the Army and Navy for the identification, 
use, care, and preservation of the 20-mm Automatic Gun Ml and 
20-mm Aircraft Automatic Gun AN-M2, and of the accessories and 
ammunition used therewith. ' 

h. This manual differs from TM 9-227 of 19 November 1942 as I 

follows: 

(1) The material has been arranged to conform with gun type 
designations, 

(2) The fable of data has been enlarged, 

(3) The material has been enlarged to cover the adapters, chargers, 
and electric trigger. 

(4) Instructions for the disassembly and assembly of the 20-mm 
feed mechanism AN-Ml have been revised and simplified. 

2, CHARACTERISTICS, 

a. Description. 

(1) The 20-mm Automatic Gun (figs, 1 and 2) is a combination 
blowback and gas-operated aircraft weapon. The gun is air-cooled and 
has a cyclic rate of fire of 600 to 700 rounds per minute. It is designed 
for mounting as a fixed gun in the wing or fuselage of an airplane. It 
may also be mounted to fire through the hub of the propeller, and may 
be mounted as a flexible gun in a turret. The gun cannot be synchron¬ 
ized to fire between the propeller blades of an airplane. 
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Figure 3 — Breechblock Modificafions 
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INTRODUCTION 

(2 ) The gun can be fed by a drum type magazine or a feed mechan- 
0 ism using a disintegrating link belt. The name and serial number of 
the gun and name of manufacturer are stamped on the top of the 
receiver just to the rear of the magazine slide. The serial number of 
the tube, name of gun, and name of manufacturer are stamped on the 
tube just ahead of the gas cylinder bracket. The serial numbers of the 
gun and of the tube will usually be different. The serial number on 
the receiver is the actual serial number of the gun. Any reports sent 
in should, however, give both serial numbers, 

h. Current Mod Mirations, Several modifications of the gun de¬ 
scribed in TM 9-227, 19 November 1942, have been adopted by the 
Army and Navy. These modifications (figs. 3, 11, and 12), which do 
not affect troop use, are as follows: 

(1) The inertia blocks with plungers and springs have been re¬ 
placed by solid inertia blocks which do not have oil grooves. 

(2) The coil extractor spring has been replaced by a cantilever 
(pin) spring. 

(3) The transverse slot in the firing pin has been elongated by 
about Yju inch to permit movement of the bring pin on the breech¬ 
block slide key, 

(4) The breechblock lock has been filleted on the sides. 

(5) The breechblock slide springs are heavier than those of early 
manufacture, 

3, MODEL OF GUN USED BY THE NAVY, 

a. The Navy uses the AN-M2 model, type E only (fig* 24). 

4 , MODELS OF GUN USED BY THE ARMY, 

a. The army uses both the Mi and AN-M2 models, types A, B, 
C, and D (figs. 23 and 24). 

1), Differences Between Models. The differences between the 
AN-M2 and Ml Guns are in manufacture only; these do not affect 
troop use or care, but are useful as means of identifying the different 
models. The guns are identical with respect to the construction of the 
tube and the working parts, the only differences being in the dimen¬ 
sions of some of the receiver parts. The AN-M2 receiver is 0.2 inch 
longer. Each receiver slide of the AN-M2 Gun has a projection which 
fits into a slot in the side of the receiver, and the receiver slide bolts 
• are locked by cotter pins (fig, 4). In the Ml Guns, the receiver slides 
have no flanges and are riveted instead of bolted to the receiver. The 
shoulders on the bottom faces of the receiver sides serve as further 
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COTTER PIN 
"FLANGE 


SHOULDER. 


SHOULDER' 


RECEfVER SLIDE 


^RECEIVER SLIDE 


Figure 4 — Identification Marks on the AM-M2 Gun 


means of identifying the Ml Gun (fig, 5). In some Ml Guns each 
receiver slide has a flange which overlaps the side of the receiver and 
the receiver slide bolts are locked by locking wire. 

NOTE: The designations M2 and AN-M2 refer to the same gun. 
The name AN-M2 has been standardized by the Army and Navy for 
the M2 Gun. 


KUwtlVtK SLIUt BULL 
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Figure 5 — identification Marks on the MI Gun 
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5. DATA, 

Weight of basic gun Ml or AN-M2 (approx,) . 102 1b 

Over-all length of basic gun (approx.) 93.7 in. 

Weight of tube . 47,5 lb 

Length of tube 67,5 in. 

Weight of 20-mm adapter AN-M1. 1L3 lb 

Weight of electric trigger AN-M1 . 5 1b 

Weight of hydraulic charger Ml...... 2.61b 

Weight of 20-mm feed mechanism AN-M1. IS lb 

Weight of 20-mm adapter M6. 14 1b 

Weight of 20-mm adapter M7 (thread protector) 7,5 lb 

Weight of 20-mm adapter M7 (muzzle brake) ....... 10,7 lb 

Weight of muzzle brake Ml .. 4.6 lb 

Weight of sear mechanism Ml. 1.3 lb 

Weight of manual charger M2. 1,5 lb 

Weight of 60-round 20-mm magazine Ml (empty) 22 lb 

Muzzle velocity (HE-I or Ball ammunition). 2,850 ft per sec 

Muzzle velocity (A.P. ammunition) . 2,950 ft per sec 

Rate of fire..... 600 to 700 

rounds per mm 

Rifling: 

Number of grooves. . 9 

Depth of grooves............ . 0.015 in. 

Width of grooves ... 0,205 in. 

Width of lands ., T . WTltt . t _ T *. 0,068 in. 

Twist, uniform, right-hand, slope . 7 deg 

Length.*......... 63.08 in. 

Bore of tube: 

Across rifling lands . 0.787 in. 

Across rifling grooves . 0.817 in. 

Chamber pressure (max.). 42,000 lb per 

sq in. 

Travel of projectile in tube .... . 63,68 in. 

6, PRECAUTIONS. 


a. All rounds should be lubricated just before they are inserted in 
the magazine or belt. Dip a cloth in OIL, lubricating, preservative, 
special. Then wring it out and wipe the cartridge case with it ? apply¬ 
ing a light film of oil. Extreme care must be taken to avoid oiling the 
primer (base of the case) or the joint where the case is crimped to 
the projectile. 
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20-MM AUTOMATIC GUN Ml AND 
20-MM AIRCRAFT AUTOMATIC GUN AN-M2 

h P Place the breechblock in the most forward (locked) position 0 

whenever the gun is to be disassembled. This is to reduce the tension 
on the driving spring and prevent possible injury when removing the 
driving spring guide* 

c. Do not keep gun charged for any extended period of time. 

t\. Make certain that the gun is charged before take-off on all 
planes not equipped with remote-control chargers. 

e. When checking the gun after assembly never allow the breech¬ 
block to go forward home under the pressure of the driving spring 
unless there is an empty shell or dummy round in the chamber. The 
empty shell acts as a cushion to prevent damage to the breechblock 
or tube. 

f. Inspect all guns to see that the rear buffer threaded sleeve is 
staked to the housing at three places. This is done to prevent the sleeve 
from unscrewing during firing* Extreme caution must be exercised, 
however, not to overstake, as difficulty may be experienced in remov¬ 
ing the stake when it is necessary to replace the rear buffer spring. 
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DESCRIPTION, FUNCTIONING, AND INSTALLATION 

Paro graph 


Basic gun ......... 7 

Functioning of the gun as a whole 8 

Gun type designation 9 

Adapters ... t *.. ...,.10 

Sear actuating mechanisms 11 

Chargers ....,. 12 

Feed mechanisms 13 

7* BASIC GUN, 


a* Tube (figs. 6 and 7)* The principal components of the basic gun 
are the receiver which houses most working parts, and the tube. The 
tube is threaded at both ends and has a radial gas port about 20 inches 
from the breech end. The breech end is screwed into the receiver and 
is secured with a locking pin to prevent the tube from vibrating loose 
during firing. The breech face of the tube is recessed to clear the lip of 
the extractor. The tube serves to accommodate the front mounting 
arrangements* 

h. Gas Cylinder and Sleeve Group (figs, 8 and 79). The function 
of this group is to assist in unlocking the breechblock. It consists of a 
piston integral with a sleeve extension terminating in the form of a 
yoke which engages two push rods projecting through the front of the 
receiver. The gas cylinder piston is contained in and guided by the 
gas cylinder, the front end of which fits into the gas cylinder bracket and 
is secured by the threaded gas cylinder vent plug* The bracket is 
shrunk-fit over the gas port on the tube and is closed at the top by the 
gas cylinder bracket plug. The plugs are secured by a gas cylinder lock 
plate, washer, and locking wire. The vent plug has an opening through 
which a portion of the propellant gases is bled from the tube to force 
the piston and sleeve back. The sleeve is free to slide on the gas cylin¬ 
der guide and force the two push rods against the breechblock slides. 
This action unlocks the breechblock. A piston spring, housed in the 
sleeve, returns the piston and sleeve to the forward position. 

c. Receiver Assembly (fig. 9). 

(1) The receiver houses most of the working parts* It consists of 
the receiver body and the receiver plate which is riveted to the rear 
# under side. 

(2 ) At the front end, the body is threaded internally to receive the 
tube; a vertical hole is drilled from the under side to accommodate 
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the tube locking pin. On top of the body is a lug which is threaded ^ 

internally to receive the gas cylinder sleeve guide. 

(3) On each side below the lug, longitudinal holes are drilled 
through the front of the body to house the push rods which push the 
breechblock slides to the rear. This action unlocks the breechblock 
lock. 

(4) Integral with the right side of the receiver is a cylindrical 
charger housing which can be fitted with a manual or hydraulic charger 
for retracting the breechblock. A slot in the rear half of the charger 
housing permits the lug on the nght breechblock slide to protrude into 
the housing so it can be engaged by the charger. 

(5) The front under side of the body is open to permit ejection 
of empty cartridge cases. Above the ejector opening are two receiver 
slides which are bolted or riveted to the sides of the receiver and serve 
to support the breechblock in its forward movement. The slides have 
cammed surfaces at the rear which engage corresponding cams on 
the breechblock lock so as to cam it into the locked position, with the 
assistance of the camming action of the breechblock slides, as de¬ 
scribed in subparagraph e (3) below. To the rear of the ejector open¬ 
ing, a transverse slot is cut in each side of the receiver body to accom¬ 
modate the breechblock locking key. The breechblock locking key 
engages the breechblock lock when the lock is cammed down into 
the locked position. 

(6) At the rear, the under side of the receiver is partially closed 
by the receiver plate. The plate is designed to house the sear block 
group and to accommodate a firing mechanism. 

(7) The rear of the body has vertical dovetail grooves for attach¬ 
ing the rear buffer assembly. Two guideways on top of the receiver 
body accommodate the magazine slide group. The magazine slide 
group mounts the ejector and provides a means for securing a feed 
mechanism to the gun. 

<1. Magazine Slide Group (figs. 10 and 78), 

(1) The magazine slide has a guide on each side which provides 
for sliding engagement with corresponding guideways on the receiver 
body. Two longitudinal grooves are provided at the rear of the slide 
to accommodate the ejector and magazine latch. The magazine latch 
fits in the two upper grooves of the slide. The latch houses two springs 
which abut the magazine slide back plate and keep the latch under 
tension. The latch is operated by means of the magazine slide lever • 

which is supported on two ears on the magazine slide by means of the 
magazine slide lever pin and bushing. 
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(2) The feed mechanism is secured to the magazine slide at the 
front by the two hook-shaped projections on the slide, and at the rear 
by the magazine slide latch. 

(3) The ejector fits into the lower two grooves in the magazine 
slide beneath the latch. It consists of two prongs projecting from a 
steel plate. The ejector plate houses two springs which contact the 
magazine slide back plate, and is fitted with a threaded stud. The stud 
passes through the back plate and is attached by a nut. 

(4) The upper inner surfaces of the prongs are shaped to center 
the incoming round into the path of the breechblock as it moves for¬ 
ward. The top shoulders of the bolt move between the two prongs 
of the ejector. The prongs deflect the empty cartridge case downward as 
the breechblock moves to the rear. 

e. Breechblock Assembly (figs. 11, 12, and 77). 

( 1) The breechblock assembly consists of the bolt assembly, two 
breechblock slides with springs and guides for the springs, a breech¬ 
block slide key, inertia blocks, firing pin, breechblock lock, and extrac¬ 
tor, extractor spring, and breechblock slide key. The whole group is 
housed in the receiver. Its function is to carry the round from the 
mouth of the feed mechanism into the chamber, fire the round, extract 
and eject the empty case, and support it until it is deflected out of the 
receiver by the ejector 

(2) The bolt is bored from the rear to receive the firing pin, driv¬ 
ing spring guide plunger, and driving spring. The upper shoulders of 
the bolt are cut away to clear the horns of the ejector, while the front 
face is recessed to accommodate the base of the cartridge case. The 
bottom of the bolt is recessed at the rear to receive the breechblock 
lock and at the front for securing the extractor. The extractor is 
attached by means of the extractor pin. A spring between the extractor 
and the bolt forces the claw at the forward edge of the extractor toward 
the face of the bolt. The extractor supports the empty shell from the 
chamber during the rearward motion of the bolt and supports it until 
it strikes the two prongs of the ejector. The extractor is then pivoted 
downward to allow ejection of the shell. 

(3) Flanges along the lower edges of the bolt provide surfaces 
for guiding the breechblock slides. The slides are keyed together by 
means of a slide key passing through a slot near the forward end of 
the bolt. The breechblock slide key passes through a transverse slot in 
the firing pin with a clearance of approximately y H[ inch so that the 
firing pin can slide on the key. The lug on the rear end of the right 
breechblock slide extends through a slot into the charger housing for 
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Figure JO — Magazine Slide Group 
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Figure 12 — Breechblock Assembly — Early Manufacture 
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engagement with the charger. The rear of each breechblock slide 
spring guide passes through the hole in the breechblock pin and the 
front ball of the guide bears in a recess in the slide. The spring, which 
is mounted around the guide helps to drive the slides forward into 
the firing position and to prevent rebound of the slides. The bottom 
edges near the rear of the slides are cut to form cam surfaces. The 
foremost cam surfaces contact corresponding cam surfaces on the 
breechblock lock to unlock the breechblock lock. The rearmost cam 
surfaces act against the level at the rear of the breechblock lock during 
the forward motion of the slides, and assist the locking action of the 
receiver slides in lowering the lock into the locked position. 

(4) A large slot in each breechblock slide accommodates an 
inertia block. The inertia blocks are cut away on the under side to 
accommodate the breechblock slide springs and guides. The function 
of the inertia blocks is to prevent rebound of the breechblock slides. 
The shallow grooves in the breechblock slides serve to distribute the 
lubricant and to collect any foreign matter. 

(5) The breechblock lock is a flat plate with cams projecting 
from each side of its top surface. The rear surface of the lock is designed 
to engage the breechblock lockifig key. The rounded front edge of the 
lock hinges in the recess on the under side of the bolt. The bottom of 
the lock is recessed to engage the sear, 

NOTE: In guns of earlier manufacture the breechblock assembly 
differs from the one described above as follows: The inertia blocks are 
provided with plungers and springs; the firing pin fits snugly over the 
breechblock slide key; the extractor spring is coiled; the inertia blocks 
have shallow grooves to distribute lubricant and collect foreign matter, 

f. Breechblock Locking Key (fig, 13). The breechblock locking 
key passes through the transverse slots in the sides of the receiver. It 
is prevented from moving laterally by the plate positioned between 
the sides of the receiver body and secured to the key by screws and 
lock washers. The screws are locked by locking wire. The top front 
face of the key is beveled to permit engagement by the breechblock 
lock when it is cammed down into the locked position. Two tapped 
holes are located in the ends of the key which protrude past the sides 
of the receiver. These two outside holes provide a means for mount¬ 
ing the rear of the gun in some airplane installations. Below the bevel 
are two projections which support the breechblock lock when it is 
lowered to the locked position, 

g. Sear Block Group (figs. 13 and 82). The sear block group con¬ 
sists of the sear and sear block, together with sear buffer springs, 
plungers, and blocks. The sear is hinged to the rear of the sear block 
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Figure 14 - Rear Buffer Assembly 

by a pin. The rear of the sear is forked for engagement with the shaft 
of a firing mechanism. The sear is operated by the shaft of a firing 
mechanism and its function is to retain the breechblock in the retracted 
position by engaging the recess in the bottom of the breechblock lock. 
The sear block is drilled through the front to house the sear buffer 
springs and plungers. The sear buffer blocks, one of steel and one of 
fiber, provide a front abutment for the sear buffer springs and plungers. 
The steel block should be adjacent to the plungers; the flat surface of 
the fiber block should be adjacent to the steel block. The function of the 
sear buffer springs is to absorb the shock when the sear and breechblock 
engage. Any pressure on the sear is taken on the radial bearing surfaces 
of the sear and sear block and not on the pin itself. The vertical hole 
near the front of the sear block is for inserting the sear buffer spring 
retaining tool. The tool engages the circumferential grooves on the 
plungers and holds the springs under compression when the group is 
removed or replaced (fig. 80), 

h. Rear Buffer Assembly (figs. 13, 14, and 72), 

(1) The rear buffer assembly is joined to the receiver body by 
means of a dovetail connection and a lock plunger which engages a 
slot in the receiver plate and prevents vertical sliding of the rear 
buffer. The function of the rear buffer is to cushion the shock of the 
recoiling breechblock assembly, stop the recoil, and start the breech- 
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block assembly on its forward movement. This action, plus the action 
of the driving spring, accelerates the breechblock assembly rapidly on 
the start of its forward motion, and thus maintains firing speed. The 
rear buffer houses a spring which is placed under initial compression 
by screwing the rear buffer threaded sleeve into the housing until it 
bottoms. Between the spring and flange of the sleeve is a washer which 
transmits the shock of recoil to the spring when the breechblock is 
driven to the rear on the recoil stroke. The rear face of the buffer hous¬ 
ing is threaded to receive the driving spring guide head. 

(2) The rear buffer is provided with a retainer assembly which 
prevents the driving spring guide head from unscrewing. The assembly 
is a washer with a flange and a pin projecting from the face. The pin 
engages a hole in rear buffer housing and the flange engages a recess 
on the housing. In assembling, the rim of the washer is bent over a flat 
of the driving spring guide head to lock it. 

t. Driving Spring Guide Group (fig. 15). The driving spring guide 
group consists of the driving spring, guide, and plunger. The plunger 
fits into the interior of the bolt and the head rests against the back 
of the firing pin while the rear end slides in the driving spring guide 
tube. The driving spring is positioned between the head of the plunger 
and the head of the driving spring guide. The function of the driving 
spring is to drive the breechblock group forward to Are an initial round 
and assist in firing all rounds. It also retards the rearward motion of 
the bolt, 

8. FUNCTIONING OF THE GUN AS A WHOLE. 

a. The following is an account of a complete firing cycle from the 
explosion of one propelling charge to the next, 

(!) At the moment of firing, the projectile starts down the tube, 
propelled by the expanding gases. The firing pin is in its forward posi¬ 
tion, having struck the primer of the cartridge. The breechblock is 
held in its forward position by the action of the breechblock lock. The 
lock engages the breechblock at point “A,” figure 16, and bears against 
surface “B” figure 16, of the breechblock key. The breechblock slide 
engages the lock at point “C,” figure 16, preventing the lock from 
being forced upward prematurely. 

(2) As the projectile moves forward, it passes the gas port (fig. 17), 
A portion of the expanding gases enters the gas port, passes through 
the gas cylinder vent plug, enters the gas cylinder, and exerts pressure 
on the gas cylinder piston. This piston moves rearward, carrying with 
it the gas cylinder sleeve. The yoke on the rear end of the gas cylinder 
sleeve engages the push rods and carries them rearward. The push 
rods* in turn* contact the breechblock slides. The slides are connected 
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by the breechblock slide key, which also engages a slot in the bottom 
# of the firing pin. As the breechblock slides are forced rearward by the 

push rods, the key carries the firing pin rearward. When the lock has 
been brought to a horizontal position the breechblock is forced to the 
rear by direct blowback. 

(3) When the breechblock assembly is moved to the rear, the 
empty cartridge case which has been forcing the bolt back by blow- 
back action is contacted on the upper edge by the two prongs of the 
ejector (fig, 18), forcing the'cartridge case to pivot about and force 
downward the forward end of the extractor. The cartridge case leaves 
the lip of the extractor and moves through an opening in the bottom 
of the receiver, completing the ejection of the empty cartridge case 
(fig. IS). When the cartridge case frees itself from the extractor, the 
extractor is returned to its normal position by the action of the extrac¬ 
tor spring. By this time the gas cylinder sleeve has been returned to 
its forward position. The gas cylinder sleeve spring, which was com¬ 
pressed during the rearward movement of the sleeve, expands when 
the gas pressure drops, forcing the sleeve and piston forward. 

(4) When the breechblock is sufficiently far to the rear to clear 
the feed mechanism, a new round is forced downward into the mouth 
of the feed mechanism by a spring in the mechanism that maintains 
pressure on the new rounds. In recoiling, the breechblock compresses 
the driving spring. As the breechblock nears the end of its rearward 
movement, it strikes the rear buffer and compresses the buffer spring, 
which absorbs the remaining force of recoil and brings the breechblock 
to a stop (fig, 19). As the breechblock comes to a stop, the inertia 
blocks continue to move rearward in their slots in the breechblock 
slides until they reach the end of the slots. By this time the breech¬ 
block has started forward again and the inertia blocks remain in a 
rearward position with respect to the breechblock slides during the 
forward motion of the breechblock. The function of the sear will be 
described later, but it should be noted at this point that it is held in 
a downward position during automatic fire, allowing the breechblock 
to move through its cycle without being caught and held at the rear, 

(5) The rear buffer spring and the driving spring expand, forcing 
the breechblock forward (fig. 20). During this motion the breechblock 
engages the new cartridge which has been positioned in the mouth of 
the feed mechanism. As the cartridge is forced forward, it drops into 
the recess in the bolt where it is gripped by the lip on the extractor as 
it enters the chamber. 

^ (6) As the breechblock reaches the end of its forward motion (fig. 

21), it seats against the end of the tube, closing the chamber. The mo¬ 
mentum of the slides and the action of the slide springs cause the slides 
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to continue to move forward, releasing the breechblock lock* At the 
same time, projecting cams “A/ 5 figure 2 1, of the lock are engaged by 
cam surfaces on the receiver slides which, together with the action of the 
breechblock slide cams on the level of the lock, cam the lock down¬ 
ward* The lock seats against the breechblock key and is locked in its 
downward position by the lower surface “B,” figure 21, of the slides 
which move over the end of the lock. When the slides reach the end of 
their forward motion, the inertia blocks continue to move forward for 
a short distance, counteracting any tendency that the slides might have 
to rebound. As the breechblock slides continue forward, they carry the 
firing pin with them on the breechblock slide key* The firing pin is free 
to move on the breechblock slide key and will continue forward under 
the force of its inertia* Thus the firing pin will strike the primer even 
though the breechblock slides may rebound slightly. As the firing pin 
strikes the primer of the cartridge, it fires it and starts the cycle all 
over again* 

(7) To stop firing of the gun, the firing mechanism is released 
(fig. 22) and the sear is forced upward. As the breechblock moves 
rearward, it forces the sear down. As the breechblock moves forward, 
the sear rises again and enters a recess on the under side of the breech¬ 
block lock, engaging the lock at point “A, ,f figure 22, and stopping the 
forward motion of the breechblock assembly* The shock is taken up 
by the sear buffer springs and plungers in the sear block. 

9, GUN TYPE DESIGNATION. 

a. The following gun type designation is based on the kind of 
adapter, sear actuating mechanism, and charger used with the basic 
Ml or AN-M2 Gun. 

(1) Type A is used by the U,S> Army Air Forces. It consists of 
the bask Ml or AN-M2 Gun with AN-M1 adapter, AN-M1 electric 
trigger, and M2 manual charger (fig. 23). 

(2) Type B is used by the U.S. Army Air Forces* It consists of 
the basic Ml or AN-M2 Gun with M6 adapter, AN-MI electric trig¬ 
ger, and M2 manual charger (fig* 23)* 

(3) Type C is used by the U*S. Army Air Forces. It consists of 
the basic Ml or AN-M2 Gun with the M7 adapter (with thread pro¬ 
tector), AN-M1 electric trigger, and M2 manual charger (fig. 24). 

(4) Type D is used by the U.S* Army Air Forces* It consists of 
the basic Ml or AN-M2 Gun with the M7 adapter (with Ml muzzle 
brake), AN-M1 electric trigger, and M2 manual charger (fig* 24), 

(5) Type E is used by the U.S. Navy. It consists of the basic 
AN-M2 Gun with the AN-M1 adapter, AN-M1 electric trigger, and 
Ml hydraulic charger (fig* 24), 
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(6) The recovery of the springs returns the gun to battery. \The 
adapter will act as a counterrecoil buffer if the gun should travel past 
its battery position* The ring springs will be compressed in the same 
manner as on the recoil motion of the gun, but the action of the parts 
will be exactly reversed to return the gun to battery* Thus, the energy 
of counterrecoil is absorbed and the gun is returned to battery. 

b. Installation of 20-nim Adapter AN-M1. 

(1) Installation of the adapter on the gun must be accomplished 
in conjunction with installation of the gun in an airplane. A mounting 
bearing assembly (figs* 27 and 28) is used to secure the adapter, and 
thus the gun, to the airplane structure. (The mounting bearing assembly 
is furnished by the airplane contractor.) It consists of a mounting 
bearing which screws onto the front mounting collar or the rear 
mandrel of the adapter, a bearing support, which is secured to the 
airplane structure, and a bearing support retaining screw which screws 
into the bearing support to secure the assembly. The bearing assembly 
can be mounted on the adapter in several different positions (fig* 29)* 
When the correct point of mounting has been determined, the proce¬ 
dure described below should be followed: 

(a) Slide the bearing sleeve onto the tapered portion of the tube 
with its smallest inside diameter forward* (The paint should be re- 
moved from the tube where the sleeve is installed to insure a tight 
fit.) Drive the sleeve onto the tube firmly with a soft hammer and 
tighten the three setscrews with the Allen hexagonal key wrench 
supplied with the adapter* Stake the setscrews in place and stone down 
any burs raised by staking so that the adapter will slide freely over 
the bearing sleeve* 

(b) Screw the appropriate bearing tightly onto the adapter and 
stake it in place. If the rear mounting extension is used, it should be 
screwed tightly onto the adapter and staked in place at the V-joint. 

(q) Install the adapter and assembled bearing in the bearing sup¬ 
port, which is secured to the plane structure, and screw in the bearing 
support retaining screw handtight. 

(d) Install the gun in the adapter by sliding the tube through the 
adapter until the shoulder on the tube abuts its flange in the adapter, 
at the same time engaging the flanges on the side of the receiver in 
the rear mounting yoke* Slip the tube sleeve over the end of the tube 
and secure it by screwing up the tube sleeve nut tightly with the 
special adapter combination wrench. 

(e) After boresighting the gun, tighten the bearing support re¬ 
taining screw into the bearing support with the special spanner wrench 
and secure it with locking wire. 
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Figure 29 ^ Mounting Arrangements of 20-MM AN-M1 Adapter 
on Naval Installations 


NOTE: The special adapter combination wrench and the special 
spanner wrench will be furnished in the 20-mm Aircraft Gun AN-M2 
tool and accessory set. 

(2) On some installations, when the feed and link chutes do not 
aline with the feed mechanism, minor adjustments (about 3 /s inch) 
of the position of the gun may be made by reversing the bearing on 
the adapter. This adjustment can be made with most bearings by 
unscrewing the bearing, turning it end for end, and reinstalling it. 

(3) When removing a gun from an airplane, it is important to 
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disconnect the feed and link chutes, if necessary, from the feed mech¬ 
anism, remove the feed mechanism, disconnect the electric trigger 
and the hydraulic charger, and disconnect the magazine slide from 
the front mounting structure to which it is attached, 

c. Functioning of 20-mm Adapter M6 (fig, 30), This adapter con¬ 
sists of the AN-M1 adapter as described in subparagraph a above, to 
which a rear extension body has been added in order to increase the 
over-all length of the adapter by 8Vio inches to suit some mounting 
requirements. The rear extension is not staked prior to shipment, in 
order that it may be removed in the field and the adapter converted 
to the AN-M1 model. This flexibility is provided to take care of cases 
where the mounting requirements are indefinite at the time of ship¬ 
ment or where they may be changed. Before the M6 adapter is in¬ 
stalled, the rear extension body must first be staked by peening the 
outer shell of the adapter at a point adjacent to the V-shaped notch 
at the front edge of the extension body, 

d* 20-mm Adapter M7 with Thread Protector (fig. 31). The M7 
adapter fits on the tube between the tube shoulder and the muzzle 
end. It consists of the dashpot piston, recoil spring with a recoil spring 
filler sleeve, recoil spring sleeve, a muzzle brake lock, and a thread 
protector. The short end of the piston abuts the shoulder on the tube 
while the long end rides against the rear of the recoil spring filler 
sleeve. The sleeve serves as a lining for the recoil spring. The recoil 
spring bears between the flanged recoil spring sleeve and a stationary 
mounting. In a typical installation (fig. 34) the front mounting has 
an inside circular shoulder which fits in front of the dashpot piston 
washer on the long end of the piston* In this manner the front face 
of the shoulder within the mounting serves as an abutment for the 
rear end of the recoil spring. The recoil spring sleeve is held in position 
by the muzzle brake lock and the thread protector. The muzzle brake 
lock is prevented from rotating by splines on the tube which mate with 
splines on the inside of the lock. The muzzle brake lock and thread 
protector are locked by mating teeth. As the gun recoils, the recoil 
spring is compressed against the shoulder in the mounting, thus reduc¬ 
ing the force of recoil on the airplane structure. 

e. 20-mm Adapter M7 with Muzzle Brake MI (fig, 32). This 
adapter is the same as that described in subparagraph d above, except 
that the thread protector has been replaced with muzzle brake assem¬ 
bly which counteracts some of the recoil. A typical installation is shown 
in figure 35. The muzzle brake assembly consists of a front ferrule, 
body assembly locking washer, and rear ferrule. The body assembly 
is composed of a sleeve and eight baffles staked in place. It has 36 




DASH POT PISTON RING 



RECOIL SPRING FILLER SLEEVE 





MUZZLE BRAKE ASSEMBLY 


RECOIL SPRING ^RECOIL SPRING SLEEVE 


-MUZZLE BRAKE LOCK 



TM 9-227 



















♦ 



Figure 34 — Typical Installation of 20-MM Adapter M7 with Thread Protector 



Figure 35 — Typical Installation of 20-MM Adapter M7 with Muzzle Brahe M I 


KA PD 66746 


DESCRIPTION, FUNCTIONING, AND INSTALLATION 


TM 9-227 

10-11 


20-MM AUTOMATIC GUN Ml AND 
20-MM AIRCRAFT AUTOMATIC GUN AN-M2 

equally spaced ports cut at an angle of 45 degrees to the axis of the 
bore. This construction causes a portion of the blast gases to be de¬ 
flected to the rear, thus absorbing about 35 percent of the recoil 
action (fig, 33), This adapter is used only with the 60-round magazine 
which does not utilize the recoil energy of the gun for its operation. 

11, SEAR ACTUATING MECHANISMS. 

a. Electric Trigger AN-MI (figs. 36 and 37). 

(1) The electric trigger AN-M1 is a remote-control device de¬ 
signed to fire the 20-mm guns in airplanes that are equipped with 
24-volt electrical systems. Prior to standardization as the electric 
trigger AN-MI, this device was known in the Navy as the Electric 
Trigger Control Mk. 6 Model 1 and in the Army as G17 Solenoid, 

(2) The electric trigger is attached to the receiver plate of the 
gun* It consists essentially of the mounting plate assembly and solenoid 
body. 

(3) The solenoid body is secured to the mounting plate by means 
of dovetail connections and the cam lever lock mechanism. The mount¬ 
ing plate assembly is secured to the bottom of the receiver plate by six 
cap screws and provides a means for rapidly mounting and dismount¬ 
ing the electric trigger. The mounting plate assembly incorporates the 
following: 

fa) A solenoid alinement pin which fits into the slotted hole in 
the base plate of the solenoid body so as to aline the sear shaft with the 
sear of the gun. 

(b) A sear spring pin and spring, housed in the solenoid clamping 
stud and protruding on the inside face of the mounting plate to act 
on the sear which engages the breechblock lock. 

(c) A cam surface on the inside face of the plate just to the rear of 
the sear spring pin which insures positive engagement of the sear with 
the breechblock lock by its camming action against the mating surface 
of the sear when the sear is forced forward against the sear buffer 
spring by the breechblock* 

(4) The solenoid assembly consists of a solenoid mounted on a 
base plate by a yoke. A plunger and a pinned sear shaft extend through 
the base plate and are free to move within the solenoid. There is an 
AND 10066- 10S-2P receptacle mounted on the rear end of the yoke 
for connecting the trigger to the electrical system of the airplane. The 
solenoid draws a maximum of eight amperes from a 24-volt system. 

(5) When the solenoid is energized, a magnetic field is set up 
which acts on the solenoid plunger and on the attached sear shaft to 
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9 draw them into the solenoid against spring tension with a force of 

approximately 75 pounds. This force is large enough so that the gun 
will be fired regardless of the altitude of the plane in which the gun 
is installed. 

b* Installation of Electric Trigger AN-M1 (fig* 37). 

(1) Secure the mounting plate to the receiver plate with the six 
cap screws provided with the gun, using lock washers on the two rear¬ 
most screws. Lock the other four screws with locking wire. Proper lock 
wiring of this component is essential and should not be neglected for 
any reason* 

(2) Attach the solenoid by raising the locking lever and slipping 
the solenoid on from the rear in such manner that the locking shoulder 
is slipped beneath the clamp which is actuated by the locking lever. 

(3) Rotate the locking lever until the end abuts the plate and 
lock wire to the small screw in the plate. 

(4) Connect solenoid to the electrical system of the airplane by 
mating the male and female electrical receptacles. 

e. Sear Mechanism Ml (fig. 38). The sear mechanism is secured 
to the receiver plate by means of six cap screws; the two cap screws 
nearest the rear end require lock washers, and the other four cap 
screws and the sear housing are locked by locking wire. A hardened 
insert is fitted into a recess on the inside face of the plate. The purpose 
of this insert is to assure positive engagement of the sear with the 
breechblock lock by its camming action against the mating surface of 
the sear as the latter is forced forward against the sear buffer springs* 
To the front of the insert, the plate is drilled and tapped to receive 
the sear spring housing with the spring and plunger* The sear spring 
forces the sear spring plunger upward against the sear so that the 
latter can engage the breechblock lock. To the rear of the insert, the 
plate is drilled and tapped to receive the bowden shaft housing nut. 
The bowden connection shaft is a shouldered cylindrical shaft which 
slides vertically within the spring in the bowden connection nut The 
upper end of the shaft has lugs for engaging the forked end of the sear. 
The lower end of the shaft is drilled and slotted for connecting the 
bowden control cable. A groove in the shaft is for engagement with 
the safety trigger pin which is operated by the safety lever* The pin 
^ has two notches which, in conjunction with the spring and ball, hold 

the lever in the “SAFE” or "FIRE” position* The lower end of the 
bowden shaft housing nut has the bowden connection nut which houses 
the inner and outer bowden connection bushings. 
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• 12. CHARGERS. 

a* Functioning of Hydraulic Charger Ml (fig. 39)* 

(1) Naval installations of the 20-mm Aircraft Gun AN-M2 are 
equipped with the 20-mm hydraulic charger Ml which provides a 
means of charging or safetying by remote control 20-mm guns in an 
airplane. The charger consists of a spring guide assembly, a piston 
spring, and a cylinder and piston assembly, all of which are assembled 
within the cylindrical charger housing on the right-hand side of the 
gun. A charger housing end is attached to the spring guide by a press 
fit 3 and the assembly is inserted in the charger housing of the gun from 
the rear, with the slotted portion of the housing end toward the bolt 
of the gun, to allow clearance for the charging stud as the bolt is 
removed from the receiver. The spring guide assembly is secured to the 
cylindrical charger housing by a taper pin and the housing end serves 
as a stop for the travel of the charger piston. The piston return spring 
fits over the spring guide in the rear end of the housing and fits within 
the cylinder and piston assembly. 

(2) The cylinder and piston assembly consists of a piston tube 
fitted within a highly polished cylinder. The forward end of the cylinder 
is threaded externally so that it can be screwed into the forward end 
of the charger housing, using a special spanner wrench furnished with 
the hydraulic charger. A piston head assembly which fits tightly in 
the cylinder, is secured to the forward end of the piston tube. It con¬ 
sists of two composition V-shaped packings held in place by a seat, 
a follower, and a castle nut (fig. 40). 

(3) A cylinder end adapter is screwed into the forward end of the 
cylinder assembly to provide a means of connecting the charger to the 
hydraulic system of the airplane. 

(4) When the charger control valve is actuated, hydraulic fluid 
is forced into the cylinder chamber forcing the piston tube to the rear. 
The piston contacts the lug on the bolt after a short rearward motion, 
and carries the bolt with it during the remainder of the rearward 
movement. The piston carries the bolt rearward far enough so that 
the sear can lock the bolt in the rear position. Further movement of 
the piston tube to the rear is stopped by the cylinder end housing. 
During this rearward motion of the piston tube, the hydraulic pressure 
in the system increases to about 350 to 600 pounds per square inch, 
depending on the setting of the release valve in the charger control 
valve. 

# (5) After the piston tube has completed the rearward motion, 
the pressure in the system continues to increase to about 800 to 1,100 
pounds per square inch, depending upon the setting of the release valve 
in the charger valve. Pressure in the system actuates the release valve 
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in the charger control valve, resulting in the control valve handle 
“popping out.” If the control valve is set on “SAFE/* the hydraulic 
fluid is locked in the charger system, thus holding the piston tube and 
the bolt in the rear position. If the control valve is set on “FIRE, T? the 
hydraulic fluid in the charging system can flow into the return line 
and to the hydraulic fluid reservoir. When the hydraulic fluid in the 
cylinder is released to the return line in the airplane hydraulic system, 
the spring in the charger forces the piston tube forward to its original 
position ahead of the lug on the bolt, thus leaving the bolt free to move 
forward and fire if the trigger is actuated If the control valve is origin¬ 
ally set on “SAFE ” a rotation of the control valve handle to the position 
marked “FIRE 71 will result in releasing the pressure in the charging 
cylinder and permit the gun to fire if the trigger is pressed, 

CAUTION: Do not stand in back of the gun when the hydraulic 
charger is actuated. If the taper pin becomes loosened, the high pressure 
acting on the charger housing end may force the housing end out of 
the housing at high velocity and result in injury to personnel. 


b. Installation of Hydraulic Charter Ml, Guns may be shipped 
with the hydraulic charger Ml installed in them. If the charger is 
shipped separately, or if a new charger is to be installed in the gun, 
the following procedure should be followed: 
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^ (1) Insert the spring guide in the piston spring and slide the 

assembly into the rear of the charger housing with the slotted portion 
of the spring guide toward the breechblock assembly to allow for 
clearance of the charging stud as the breechblock assembly is removed 
from the receiver* 

(2) When the hole in the spring guide is lined up with the holes 
in the charger housing of the gun, the hole should be reamed through 
for a No, 3 taper pin, 

(3) Drive the taper pin into the hole firmly, and stake the pin 
securely to the charger housing, 

(4) Place the cylinder and piston assembly over the spring, which 
will protrude from the front end of the charger housing. Push the 
assembly into the charger housing and screw the threaded end of the 
cylinder into the housing with the special spanner wrench provided 
with the charger. 

NOTE: When removing the charger from the gun, remove the 
cylinder and piston assembly first When removing the cylinder and 
piston assembly, care must be taken to prevent the assembly from flying 
out under the action of the piston spring. 

(5) Connect the charger to the hydraulic system of the airplane. 

e, Functioning of Manual Charger M2 (fig. 41). The manual 
charger M2 was previously designated as the B6 charger by the 
U.S.A.A.F. The charger consists essentially of a flanged charger slide 
for engaging and retracting the breechblock, a slide spring for return¬ 
ing the slide to its forward position, and a spring guide which closes 
the rear end of charger housing. The slide is actuated manually by 
pulling the slide cable. The cable is anchored in the slide plug in the 
front of the slide and passes out through the spring guide and over a 
pulley. The front of the slide spring rests in the slide and the rear fits 
around the slide spring guide. The front of the charger housing is 
closed by a charger housing plug. As the cable is pulled against the 
spring pressure, the slide moves to the rear, engaging the projection on 
the right-hand breechblock slide and retracting the breechblock. In the 
fully retracted position, the sear will engage the breechblock lock and 
hold the breechblock assembly until the gun is fired. The cable is then 
released, thus allowing the spring to return the slide to its front posi¬ 
tion. Thus, when the firing mechanism is actuated, the bolt will move 
forward at its normal rate unimpeded by the slide, 

^ d. Installation of Manual Charger M2 (fig. 42). 

(J) Before installation of manual charger, the breechblock must 
be removed from gun. To facilitate installation, the M2 manual charger 
should be assembled before placing in charger housing of gun. To do 
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^ this, force cable out from end of spring guide as far as possible. Slip 

slide spring over cable and on to the guide. Hold guide plug and guide 
against a solid support and compress the spring on the guide* Slip the 
charger slide over the spring and guide until the swaged ball fitting 
protrudes from front end of the slide. Install the slotted swaged slide 
plug over the cable at swaged ball end and release the spring gradually. 

(2) To install in the gun, screw the charger housing plug into the 
front end of the charger housing. With charger slide and compressed 
spring on spring guide, pull cable out through pulley end of slide until 
slide plug seats itself at front end of slide. Holding the cable taut at 
the guide plug to keep the spring compressed, insert the charger into 
the charger housing of the gun. Secure guide by screwing guide screw 
{with spacer assembled) through hole in side of charger housing and 
into guide plug. 

13. FEED MECHANISMS. 

a. 20-mm Feed Mechanism AN-MI. 

(1) Description of 20-mm Feed Mechanism AN-M1 (figs* 43, 
44, 45, and 46), 

("a) The 20-mm feed mechanism AN-M1 is a device which utilizes 
the recoil energy of the gun to feed rounds to the gun. The rounds are 
assembled into a belt with links, and the function of the feed mechan¬ 
ism is to draw up the belt to the gun, separate the rounds from the 
links, and feed the rounds, one at a time, into the breech of the gun. 
There are two distinct mechanisms, one for right-hand and one for 
left-hand feeding* 

(b) The feed mechanism consists of a cylindrical metal case, the 
ends of which are closed by front and rear covers held by three tie 
rods. Inside the case is a rotatable central shaft supported by the 
covers. Three sprockets, with hubs keyed on the shaft, form an assembly 
which rotates as a whole. A link ejector bracket is mounted on the hub 
of the front sprocket. A front feed lever, carrying a last round retainer, 
is mounted on the hub of the center sprocket A rear feed lever is 
mounted on the hub of the rear sprocket Riveted to the front sprocket 
is a driving spring case within which is a spiral driving spring, A rack 
mounted in the front cover engages a ratchet actuating segment which 
rotates a tensioning ratchet to maintain the tension of the driving 
spring. A pawl in the front cover engages teeth on the tensioning ratchet 
to prevent unwinding. 

0 (c) The case is cylindrical with three circumferential guides riv¬ 

eted inside. The belt guide is riveted over a slot in the case and permits 
a feed chute to be attached. Three belt guide packings, which serve as 
link guides, are riveted inside the belt guide* The link chute is riveted 
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^ over a slot in the case and is provided with a cover The cover is hinged 

to one of the tie rods and is held in place by side flanges on the chute* 
A latch is riveted to the cover and retains it in the closed position by 
engaging a stud on the outer end of the chute. A ramp is secured inside 
the cover, and a flat spring is riveted to the inner end of the ramp 
to facilitate ejection of the links. A lug welded to each side of the link 
chute permits attachment of the link chute to convey the links away 
from the gun, 

(d) The mouth has a vertical lug at each end which secures the 
front and rear covers by three screws on each end. Grooves along each 
side of the mouth receive the edges of the case assembly* At the rear 
of the mouth is a shoulder to be engaged by the magazine latch* On 
each side, at the front of the mouth, is a pin to engage the hook-shaped 
projections of the magazine slide, A small lip along part of the lower 
edge of the mouth supports the round in the path of the breechblock 
until it is pushed forward by the breechblock* 

fej In the front cover is formed the cam groove by which the 
noses of the rounds are guided and forced back as they are carried 
through the mechanism, A hollow boss on the front cover accommo¬ 
dates the driving spring mechanism, and recesses are provided for the 
actuating rack and pawl. A cartridge ramp is riveted to the rear cover 
and limits the rearward movement of the rounds. A pin protruding 
from the rear cover serves as the feed lever stop. 

(f) The driving mechanism consists of a rack with a spring and 
spring guide, a ratchet actuating segment, a tensioning ratchet with 
spring actuated pawl, a ratchet thrust spring, a driving spring hub, 
and a driving spring. 

(g) The rack has six teeth to engage the teeth on the actuating 
segment A hole in the upper end accommodates the rack spring with 
its guide. At the lower end of the rack is a roller which rotates on a 
pin, the ends of which are peened. A longitudinal slot in the rack is 
engaged by the rack retaining screw* Another slot diametrically oppo¬ 
site the other makes it possible to use the rack for either a right-hand 
or left-hand feed mechanism. The actuating segment fits on the driving 
spring hub, and is housed inside the hollow boss of the front cover* 
Eight teeth on a part of its periphery engage with the teeth of the 
rack. On the front face of the segment there are 11 ratchet teeth to 
engage with the ratchet teeth of the tensioning ratchet* A ratchet thrust 
spring forces the actuating segment against the tensioning ratchet to 
maintain contact between the two sets of teeth. 

(h) The tensioning ratchet fits over the front end of the driving 
spring hub, to which it is secured by a pin. The driving spring hub 
rotates on the front end of the shaft, and the boss of the tensioning 
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ratchet rotates in the bearing formed in the front cover. The tensioning 
ratchet thus forms the front bearing for the shaft, but each is free to 
rotate independent of the other. The boss of the tensioning ratchet 
projects through the front cover and is hexagonal to permit use of a 
wrench for applying the initial tension to the driving spring. One of the 
flat faces of the pawl is extended partly along the side and engages 
the flat portion of the retaining screw, thus preventing the pawl from 
rotating while allowing it to reciprocate. 

(i^ The driving spring hub has four ratchet teeth on the periphery, 
any one of which can engage the inner end of the driving spring. The 
driving spring is a flat coiled spring. At the inner end it is bent to 
engage- one of the four teeth on the driving spring hub. The outer end 
engages the driving spring case, 

(j) The front, center, and rear sprockets are provided with hubs 
which are keyed to the shaft Each sprocket has 11 teeth. The driving 
spring case is riveted to the front face of the front sprocket The center 
sprocket prevents axial movement of the links while the rounds are 
pushed out of them towards the rear. 

(k) The link ejector (fig, 47) consists of two four-toothed sprock¬ 
ets rotatably mounted on a bracket which is maintained stationary 
between the front and center sprockets. The sprockets are mounted on 
a square shaft. A spring-actuated plunger is located in the bracket and 
bears against the flats of the shaft to hold the link ejector in the cor¬ 
rect position to be engaged by each round. The link ejector bracket 
is mounted on the hub of the front feed sprocket, which is free to rotate 
within the bracket. To prevent the bracket from rotating* a forked 
arm engages the top edge of the mouth on the belt feed side. The upper 
side of the arm is curved and helps to guide the rounds into the mouth. 

(!) The front feed lever has two arms and is mounted on the hub 
of the center sprocket The front arm has a projection to push on the 
upper side of the second round in the mouth* and the rear arm has an 
extension which projects towards the rear and mates with a projection 
on the rear feed lever. Normally the two f£ed levers operate as one unit* 
but one can turn relative to the other in one direction* thus preventing 
damage if a round should enter the mouth obliquely. Two lugs are 
formed on the front feed lever, the last round retainer being hinged 
between them. 

(m) The purpose of the last round retainer is to prevent the last 
round from dropping all the way down into the mouth of the feed 
mechanism. If the last round should drop into the path of the bolt, a stop¬ 
page would result. The last round retainer is a fiat lever which projects 
into the mouth. On its outer side is a stud to which the last round re- 
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tainer spring is secured at one end The other end of the spring is 
formed into a loop which passes through a hole in the case and is secured 
by a pin. The spring holds the retainer against the side of the mouth and 
tends to pull the retainer further into the mouth. When the last round 
leaves the sprocket, the feed lever moves up against the stop in the rear 
cover, moving the retainer into the mouth. This prevents the last round 
from dropping all the way down into the mouth. 

(n) The rear feed lever has two arms and is mounted on the hub 
of the rear sprocket* The rear short arm has a projection at its lower 
end to steady the rounds in the mouth* Incoming rounds force the lever 
away from the stop in the rear cover and thus withdraw the retainer 
from the mouth* A lug on the rear feed lever serves as an anchorage 
for one end of the rear feed lever spring; the other end of the spring 
passes through a hole in the case and is secured by a pin. The spring 
tends to rotate the lever in the opposite direction to that in which the 
shaft rotates, but the rear feed lever stop, inside the rear cover, engages 
the rear arm of the lever to prevent it from rotating too far* The collar 
is secured to the shaft by a pin and bears against the rear cover* 

(o) The mechanism is operated by the tension of the initially 
wound driving spring, but the tension is maintained by the recoil of 
the gun which actuates the charging cam assembly (fig. 43). It takes 
a recoil of approximately ] % ^ inch to operate the feed properly, de¬ 
pending on the setting of the magazine slide and the temperature of 
the gun. The charging cam mechanism consists of a special gas cylinder 
guide A25940 which mounts a bracket with a lever having an inclined 
surface at the rear* A roller is pinned to the lever below the inclined 
surface* The feed mechanism and magazine slide remain stationary, 
and the charging cam lever recoils with the gun. During this motion, 
the charging cam roller rides up the inclined face on front of the 
magazine slide while the rack roller rides up the inclined surface on 
the charging cam lever* This combined movement actuates the ten¬ 
sioning ratchet to maintain the tension of the driving spring. Unwind¬ 
ing of the spring is prevented by the ratchet tensioning pawl in the 
front cover. 

NOTE; The description above is applicable for either left- or right- 
hand feed mechanisms. Left-hand parts are of the same dimensions 
and shapes as right-hand parts, but their positions in the feed mechan¬ 
ism are reversed. 

(2) Functioning of 20-mm Feed Mechanism AN-Ml (figs, 48, 
49, and 50), 

(a) The belt is inserted into the belt guide with the bullets point¬ 
ing toward the front* The links should be entering the belt guide, with 
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Figure 49 — Separafion of Links from Rounds in 20-MM 
feed Mechanism AN-MT — Left Side View 
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their double loops leading and the open sides of the loops facing to¬ 
wards the mouth* The belt is fed by hand into the mechanism and 
the rounds engage the feed sprockets. The tensioning ratchet is rotated 
by wrench to pull the belt into the mechanism. Rotation of the ten¬ 
sioning ratchet winds up the driving spring which then reacts in the 
spring case and rotates the shaft and feed sprockets, thus drawing the 
belt further into the mechanism. 

(b) As the belt is carried round by the feed sprockets, the noses 
of the bullets are in contact with the bottom of the cam groove formed 
in the front cover, and the rounds are pushed towards the rear. The 
links are prevented from moving towards the rear by engagement with 
the teeth of the center feed sprocket, and when the rounds have been 
pushed back through a distance equal approximately to the width of 
a link, the links are freed from the rounds. As the rounds are carried 
past the link ejector, they cause the link ejector sprockets to rotate 
so that the teeth engage the middle portion of each link as it becomes 
free and push it outwards. The double loops of the link, which are 
leading, engage the ramp inside the link chute cover with their closed 
sides and the ramp causes the link to tilt on the teeth of the ejector 
sprockets so that the single loop is moved clear of the round. Continued 
movement of the main sprockets carries the round further around, and 
the link ejector sprockets rotate so that the single loop of the link 
engages the ramp inside the link chute cover and the double loops are 
cleared from the round. The pivotal movement of the link is limited 
by the engagement of first the double loops and then the single loop 
with the ramp, so that the single loop cannot re-engage the round and 
the link falls away through the link chute. After the ejection of the 
link, the spring-actuated plunger in the link ejector bracket acts on 
the flats of the link ejector shaft and holds the link ejector sprockets 
in the correct position to be engaged by the next round in the 
mechanism. 

(c) Each round, after passing the link ejector, comes into contact 
with the feed levers and the curved surface of the link ejector bracket 
The feed levers are pushed aside against the action of the springs and 
this movement withdraws the last round retainer so that it does not 
obstruct the passage of the rounds into the mouth* After each round 
passes the feed levers, the latter are partly returned by their springs 
to hold the rounds firmly in the mouth. After the first round has been 
seated in the bottom of the mouth, further rotation of the ratchet winds 
up the driving spring until it reaches maximum tension. 

(d) When the gun is fired, the breechblock travels forward, hits 
the base of the round, and drives the round forward out of the mouth 
of the feed mechanism into the chamber of the gun. As each round 
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^ (6) Type F is used by the British* It consists of the basic Ml Gun 

with the M7 adapter (with thread protector), and Ml sear mechanism 
(fig- 24), 

(7) Type G is used by the British* It consists of the basic AN-M2 
Gun with M7 adapter (with thread protector), and M l sear mechanism 
(fig* 24), 

10, ADAPTERS, 

a. Functioning of 20-mm Adapter AN-Ml (figs* 25 and 26), 

(1) The adapter is a self-contained tubular unit which slips over 
the tube of the gun. The purpose of the adapter is to reduce the effec¬ 
tive recoil and counterrecoil forces of the gun on its supporting struc¬ 
ture and accurately control the amount of recoil travel within definite 
limits (0.875 inch to 1.17 inches). It provides a front mounting 
arrangement for the gun and also permits the gun to recoil the required 
distance to operate the AN-M1 feed mechanism or any other feed 
mechanism that derives its operating power from the recoil movement 
of the gun. 

(2) The adapter consists essentially of a ring spring in series with 
a coil spring (fig, 26). The ring spring is assembled under compres¬ 
sion, The ring spring Is fitted around the front mandrel and the recoil 
spring is fitted around the rear mandrel, both springs and their man¬ 
drels being assembled in the outer shell* 

(3) The ring spring consists of nine conically shaped inner rings 
which are positioned between and bear upon eight conically shaped 
outer rings, 

(4) The adapter is held firmly in place on the gun tube by means 
of a tube sleeve and tube sleeve nut. The nut is prevented from un¬ 
screwing by means of a tube sleeve nut detent. The outer shell is 
fastened securely to the supporting structure* The front mandrel abuts 
the shoulder on the gun tube and moves with the tube. The bearing 
surfaces between the recoiling and non-recoiling components of the 
adapter are between the front and rear mandrels and between the 
front inner collar and front mounting collar. 

(5) When the gun is fired, the tube sleeve moves to the rear with 
the gun barrel Inasmuch as the initial compression of ring spring is 
greater than the final force of the coil spring, the ring spring holds 
the rear follower plate against the shoulder of the moving sleeve. It 
can thus be seen that during this phase of the recoil stroke, the coil 
spring alone is offering resistance to the rearward motion of the gun. 

^ This action continues until a distance of 7 /s inch has been traversed, 

at which time the front mandrel abuts the rear mandrel. At this instant 
compression of the coil spring stops* the remainder of the impact being 
absorbed by the ring spring. 
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Figure 25 — AN-M? Adapter on Gun 
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Figure 50 - 20-MM Feed Mechanism AN-Ml - 
Last Round Held by Retainer 

leaves the mouth, the driving spring acts in the driving spring case 
to rotate the shaft and the feed sprockets, thereby feeding another 
round into the mouth. 

( e ) After the last round but one has been pushed out of the mouth 
by the breechblock, the last round begins to move downward. This per¬ 
mits the two feed levers to move to their maximum extent through 
the action of the springs so that the rear feed lever abuts its stop on 
the rear cover while the last round retainer projects into the mouth 
and prevents the last round from reaching the loading position (fig* 50)* 
If a fresh belt is fed into the mechanism while the last round of the 
previous belt is still in the mouth, the first round of the fresh belt be¬ 
comes the second round in the mouth and the last round of the previous 
belt can be fired in the normal manner. 

(3) Hand-loading of Belts for Right-hand Feed (fig. 51). 

(a) Inspect all links for rust T dirt or deformed links. 
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(b) Dip all links in OIL, lubricating, preservative, special, and 
drain off excess oil just before using. 

(c) Dip a clean lintless cloth in OIL, lubricating, preservative, 
special, wring it out, and oil the cartridge cases with it, being careful 
not to oil the primers of the joint where the case is cramped to the 
projectile. 

(d) Lay the links along the bench, with their open sides up, double 
loops to the right, and single loops positioned between the double loops. 

(e) Insert a round into each loop, including the leading double 
loop, and push it forward 
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Figure 53 — 20-MW Rounds in Links for I.H* Feed 

(f) The last link at the left end of the belt of ammunition to be 
fired by means of the feed mechanism must be of the closed single loop 
type (fig* 52) to prevent the last link from jamming or catching within 
the feed mechanism* 

(&) Check the position of the cartridges relative to the links. The 
distance from the base of the cartridge case to the front edge of the 
double loop should be 3*80 inches. 

(h) Test the belt for flexibility by lifting the left end loop and 
drawing along the top of the belt to the right Any faulty link will cause 
the belt to “kink” instead of folding over smoothly. Any link which 
does not hinge freely must be replaced by another and the test re¬ 
peated, 

(i) Repeat the above test, starting with the right end loop and 
drawing it to the left If a stiff link is found, it must be replaced by 
another and both right end and left end tests repeated. 

(j) Test the belt for oversize links by suspending it from one end 
and twisting the lowest link until resistance is felt. If the belt breaks, 
the faulty link must be replaced by another and all tests repeated* 

(4) Hand-loading of Belts for Left-hand Feed. The pro¬ 
cedure is the same as in subparagraph a (3) above, except that the 
position of the links is reversed (fig* 53)* The double loops are to the 
left, and the special end link is at the right end. 

# (5) Joining a New Belt to a Partly Expended Belt* 

(a) Remove the special link from the end of the partly expended 
belt 
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Figure 54 — Position of links and Cartridges in Machine 

(b) Join the two belts by means of an ordinary link, 

(c) Check the position of the round which has been inserted to 
join the belt. 

(d) Be sure that the last round in the ammunition container has 
the special end link. 

(6) Loading of Belts with 20-mm Ammunition Linking 
Machine M4 for Right-hand Feed. 

(a) Inspect and lubricate links and lubricate rounds as described 
in subparagraph a (3) (a), (b), and fc) above, 

(b) Place 11 links in a continuous row along the link guide, with 

their open sides up, double loops to the right and single loops posi- 
tioned between the double loops. The left end link must be of the 
closed, single loop type (fig, 52). ■ 

(c) Place 10 cartridges in the 10 central grooves of the cartridge 
guide, with their noses resting in the links (fig. 54). 

(d) Push forward on the handle with steady pressure until the 
stroke is stopped by the lock nuts on the adjustment bolts (fig. 55). 

(e) Pull back the handle. Lift out the 10 cartridges which are now 
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Figure 55 — Cartridge* and Links Assembled by Machine 

linked together and place the right end cartridge in the left end groove. 
Place additional links and cartridges in the guides and repeat the 
operations until the belt is of the desired length (fig. 56), 

(f) Test flexibility of belt as directed in subparagraph a (3) (h) 
above. 

(7) Adjustment, The machine is provided with lock nuts and 
two adjustment bolts on the pusher bar to regulate the length of the 
stroke. These should be set so that when the pusher bar is in its forward 
position, the distance between the face of the bar and the link stop 
should be 3.80 inches, 

(8) Loading Belts with Ammunition Linking Machine for 
Left-hand Feed. 

(a) Place 11 links in a continuous row along the link guide, with 
their open sides up, double loops to the left and single loops positioned 
between the double loops. The right end link must be of the closed, 
single loop type (fig. 52). 

(b) Place 10 cartridges in the 11 central grooves of the cartridge 
guide, with their noses resting in the links, 

(c) Push forward on the handle with steady pressure until the 
stroke is stopped by the lock nuts on the adjustment bolts. 
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Figure 56 — Forming Continuous Linkage 


(d) Pull back the handle. Lift out the 10 cartridges which are now 
linked together and place the left end cartridge in the right end groove. 
Place additional links and cartridges in the guides and repeat the 
operations until the belt is of the desired length, 

(e) Test the flexibility of the belt as instructed in subparagraph 
a (3) (h) above. 

(9) Unloading, Set the locknuts so as to increase the stroke about 
Va inch. Place the belt in the machine, in reversed position, and gently 
force the cartridges out of the links, 

(10) Loading the 20~mm Feed Mechanism AN-M1, 

(a) If the feed mechanism is not assembled to the gun, insert a 
loaded belt of 18 rounds into the belt guide of the right-hand feed 
mechanism with the double loop of the link leading, cartridges pointing 
toward the front cover, and the open sides of the links toward the 
mouth. Position the sprocket by hand so that the first round can enter 
freely and then push the belt in as far as possible. Turn the tensioning 
ratchet with a wrench (fig. 57) until the driving spring is solid, strip 
the first round, and hook the single loop of the last link around the 
edge of the link chute (fig, 58), This provides for easy handling of the 
feed mechanism before being installed on an airplane. If the feed mech- 
anism is assembled to the gun, close the breechblock, load the feed 
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Figure 57 - Loading R.H. Feed Mechanism 



Figure 58 — Loading Feed Mechanism 
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Figure 59 — 60-roond Magazine — front Vie w 
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Figure 60 — dQ-round Magazine — Rear View 
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Figure 61 — loading 60 - round Magazine 


Figure 62 — Round in loaded Position 
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mechanism, and wind the driving spring until solid. Cock the gun. ® 

CAUTION: Be extremely careful not to exert more torque than is 
necessary to wind the driving spring solid. Excessive torque applied 
against a tightly wound driving spring will result in breakage of the 
driving spring- If any difficulty is experienced in pulling the belt 
through the feed mechanism before the desired initial torque is ob¬ 
tained, the belt should be examined for defective links, 

b. Description and Functioning of 20-mm 60-round Magazine 
MI (figs, 59, 60, and 92). 

(I) The 20-mm 60-round Magazine Ml consists essentially of an 
outer casing closed by front and rear plates and containing a tensioning 
spring in a spring casing in the front plate, A hole in the rear plate 
accommodates the feed arm axis tube. The inner end of the spring is 
attached to the tensioning tube. On the inside of the plates are spirals 
which act as guides for the ammunition, 

(2 ) The magazine is operated by the spring tension. Initial tension 
is applied during assembly. Further tension is applied progressively 
during the loading operations. The tensioned spring acts through the 
tensioning tube, feed arm axis tube, and feed arm to maintain the plat¬ 
form or follower in contact with the last round. Thus a round is always 
in position in the magazine mouth. As soon as this round is loaded, the 
next round is brought into position by the spring. 

c. Loading the 20-mm 60-round Magazine Ml. 

(1) If the magazine has been disassembled, apply initial tension as 
follows: 

(a) Place the magazine in the magazine holder or in any other 
suitable retaining device. 

(b) Remove the cotter pin and tensioning tube pin, if necessary. 

(c) Rotate the magazine until the follower is in the mouth, 

(d) Insert the tensioning tube bar through the end of the tensioning 
tube and turn it counterclockwise three-quarters of a turn. 

(e) Insert the tensioning tube pin and secure it with a cotter pin. 

(() Insert the bar through the hole in the tensioning tube and turn 

it slightly counterclockwise to lower the platform, so as to allow a round 
to be inserted. 

(g) Insert a round, base first, into the mouth of the magazine and 
push it against the rear plate (fig. 61). Ease the bar, and see that the 
round is flush against the rear plate (fig. 62), 

(h) Turn the bar slightly counterclockwise to lower this first round, 
and then insert a second round in the same manner, 

(i) Repeat the operation until the magazine contains not over 55 

rounds, taking care that the first round inserted contacts the platform " 

or follower. No further tension must be applied. It is advisable not to 

load the magazine with more than 55 rounds. 
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OPERATION 

Paragraph 


Installation of magazine slide 14 

Installation of 20-mm feed mechanism AN-M1 on the gun 15 

Firing the gun 16 

Unloading the gun (20-mm feed mechanism AN-M1) 17 

Installation of 20-mm 60-round magazine Ml on the gun IS 

Unloading the gun (20-mm 60-round magazine Ml) 19 


14, I INSTALLATION OF MAGAZINE SLIDE. 

a. Secure the magazine slide to the magazine slide anchoring 
mechanism. 

h. If the 20-mm feed mechanism AN-M1 is to be used, adjust the 
magazine slide anchoring mechanism so that the engraved lines on 
the magazine slide are \ \ l5 inch to the rear of the engraved lines on 
the receiver. This adjustment must be made when the gun is cold. 
With this adjustment, the maximum advisable length of burst is 
75 rounds. 

t\ If the 20-mm 60-round magazine Ml is to be used, adjust the 
magazine slide anchoring mechanism so chat the engraved lines on 
the magazine slide match the engraved lines on the receiver. 

15. INSTALLATION OF 20-MM FEED MECHANISM AN-M1 ON 
THE GUN. 

a. Charge the gun. Hold the feed mechanism, loaded with 17 
rounds (par. 13 a (10) ) s above the magazine slide with the tension¬ 
ing ratchet pointing toward the muzzle. Carefully lower the mechanism 
so that the mouth enters the opening of the magazine slide and the 
latch plate at rear of the mouth rests on the magazine latch. Push the 
mechanism forward until the transversely projecting pins at the front 
of the mouth engage the hook-shaped projections at the front of the 
magazine slide (fig. 63). Lift the magazine slide lever and engage the 
magazine latch with the latch plate at the rear of the mouth. If the 
mechanism is properly secured, as described in paragraph 14 a, there 
will be approximately a 0.05-inch clearance between the operating 
lever and the rack roller (fig. 64). 

h. Join the belt in the feed mechanism to the belt in the ammuni¬ 
tion container by inserting a round and joining the link of the last 
round in the feed mechanism to the first link of the belt in the ammuni¬ 
tion container. Make certain that the belt in the feed mechanism and 
the belt in the ammunition container are linked for feeding in the 
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same direction, that the round used to join the belts is properly posi 
tioned, and that the special end hnk is on the last round in the ammuni 
tion container* 


Feed Mechanism in Position on Gan 




OPERATION 
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Figure 65 — Removal of Last Round 

<\ Attach the link and feed chutes to the feed mechanism. 

d. Test the rack operating assembly for vertical movement before 
the gun is fired. If rack cannot be raised, turn tensioning ratchet until a 
single click is heard* 

f* Recoil of the gun must be checked with a fully wound mecha¬ 
nism containing at least five rounds of ammunition* If the recoil is less 
than Vs of an inch, washers must be placed in front of the sleeve to 
lengthen the height of the recoil spring to obtain the Va-inch recoil. 
If the recoil is more than Vs inch, washers must be placed in front of 
the spring to shorten the spring to obtain the 7 /s-inch recoil 

NOTEr When the 20-mm feed mechanism AN-M1 is used with 
adapter AN-MI or M6> no special adjustments are made to adapters. 
When the M7 adapter is used, the muzzle brake must be replaced 
with the thread protector* 

16* FIRING THE GUN. 

a. Firing, 

( 1) Charge the gun, 

(2) Actuate the firing mechanism to fire the gun* 

l>. To Cease Firing* Discontinue actuating the firing mechanism. 

r* The same method of firing is employed, regardless of the type 
of feed mechanism used 
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Figure 66 installation of 20-MM 60-rovnd Magazine M I on Gun 

17, UNLOADING THE GUN (20-MM FEED MECHANISM 
AN-M1). 

a. Point the gun in a safe direction, 

h. Disconnect the link and feed chutes from the feed mechanism 
if necessary, 

r. Break the belt near the belt guide by withdrawing a round from 
the links if there. 

<1. Lift the magazine slide lever to disengage the magazine latch 
from the feed mechanism, 

e. Pull the feed mechanism upward and rearward and remove it 
from the gun. 

1* If the breechblock is retracted, be sure the chamber is clear and 
then actuate the firing mechanism* If the breechblock is in the forward 
position, charge the gun, be sure the chamber is clear, and then actuate 
the firing mechanism. 

g. Remove the rounds from the mouth of the feed mechanism by 
pushing them forward with a blunt wooden instrument, such as a 
hammer handle. Do not drop the cartridges as they are removed* Keep 
fingers clear of the working parts of the mechanism. 

h. To remove the last round from the mouth, open the link chute 
cover and, with a screwdriver, push the lower end of the front feed 
lever so that it rotates and the last round retainer is displaced (fig. 
65) allowing the last round to drop down into the mouth, 

K Push the last round forward in the mouth and remove it 
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Figure 67 — loaded Magazine in Position on Gun 


IS* INSTALLATION OF 20-MIVI 60-ROUND MAGAZINE Ml ON 
THE GUN. 

a- The magazine should be used with M7 adapter and muzzle 
brake only, 

J>* Place a fully loaded magazine on top of the magazine slide and 
engage the two pins at the front of the mouth with the hook-shaped 
projections at the front of the slide (fig. 66)- Lift the magazine slide 
lever to engage the magazine latch with the rear of the magazine 
(fig. 67). 


19. UNLOADING THE GUN (20-MM 60-ROUND MAGAZINE 
Ml). 

a. Point the gun in a safe direction, 

h. Lift the magazine slide lever to disengage the magazine latch 
from the magazine; then pull the magazine upward and rearward and 
remove it from the gun. 

If the breechblock is retracted, be sure the chamber is clear and 
then actuate the firing mechanism. If the breechblock is in the forward 
position, charge the gun, be sure the chamber is clear, and then actuate 
the firing mechanism. 
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DISASSEMBLY AND ASSEMBLY 


Paragraph 

General 20 

Special tools 2 I 

Disassembly of the basic gun 22 

Assembly of the basic gun 23 

Disassembly of 20-min feed mechanism AN-M1 24 

Assembly of 20-mm feed mechanism AN-M1 25 

Disassembly of 20-mm 60-round magazine Ml 26 

Assembly of 20-mm 60-round magazine Ml 27 


20. GENERAL. 

a. Disassembly and assembly as described in the following para¬ 
graphs are intended for instruction* detailed cleaning and lubrication, 
detailed inspection, and replacement of parts. The gun should always 
be kept on wooden supports during disassembly and assembly in order 
to prevent it from falling and being damaged. In order to avoid damage 
which may result in malfunctions, parts should not be forced during 
disassembly and assembly. 

21. SPECIAL TOOLS, 

a. Special tools to be used in disassembly and assembly are listed 
in section IX and illustrated in figure 99. 

22. DISASSEMBLY OF THE BASIC GUN. 

a. Driving Spring Guide Group, 

(1) Make certain the breechblock is in its most forward position 
before proceeding any further, 

(2) With a blunt chisel, straighten'the rim of the retainer washer 
so that it does not engage the flat on the driving spring guide head 
(fig. 68), 

(3) Insert the driving spring assembling tool through the driving 
spring guide head. Push the tool forward until it engages the driving 
spring guide plunger (fig. 69). 

(4) Unscrew the driving spring guide assembly using the special 
rear buffer wrench (fig. 70). Remove the assembly together with the 
driving spring assembling tool and plunger. 
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Figure 68 — Sfraigfifening the Retainer 

(5) Withdraw the driving spring assembling tool. Remove the 
driving spring guide plunger and the driving spring. 

(6) The driving spring guide and head are attached by a staked 
screw and a sweated joint and should not be disassembled. 

b,. Hear Buffer Group* 

( 1) Retract the rear buffer lock plunger and remove the rear buffer 
group by sliding it out of the dovetail grooves in the receiver. 

(2) Drift out the rear buffer lock plunger pin. Remove the plunger, 
spring, and collar. 

(3) Secure the rear buffer assembly in a vise with soft jaws. Un¬ 
stake the rear buffer threaded sleeve and unscrew the sleeve with the 
special rear buffer wrench (fig. 71). Remove the rear buffer washer and 
spring (fig. 72). 



Figure 69 — /rtserffng fhe Driving Spring Assembling Tool 

8! 
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Figure 70 — Unscrewing the Driving Spring Guide Assembly 

(4) The completely disassembled rear buffer group is shown in 
figure 72, 

c. Breechblock Group. 

( 1) Engage the projection on the arm of the breechblock unlock¬ 
ing tool with the front face of the right breechblock slide (fig. 73). 

( 2 ) Place the other arm of the tool along the top of the breechblock 
with its end against the receiver (fig, 74). 

(3) Press the lever of the tool forward to unlock the breechblock 
(fig* 75). 

(4) Move the breechblock assembly to the rear of the receiver. 
As soon as it starts to come out, grasp the breechblock lock and hold 
it in the unlocked position (fig. 76). Failure to do this may cause the 
breechblock to get jammed in the rear portion of the receiver as it is 
being pulled out Do not drop the breechblock lock. 

NOTE: If the special tool is not available, use the hand charger to 
retract the breachblock. If hydraulic charger or manual charger is in¬ 
stalled the breechblock may be unlocked by prying the push rods back 
with a screwdriver. 
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Figure 7T — Unscrewing fhe Rear Buffer Sleeve 

(5) Remove the breechblock lock. Remove the left and right 
inertia blocks (fig. 77). 

(6) Withdraw the left breechblock slide and then the right breech¬ 
block slide with the slide key assembled, being careful not to let the 
breechblock slide spring and guides fly out (fig, 77). Do not remove 
the breechblock slide key except for replacement. 

(7) Press the extractor against the extractor spring and drift out 
the extractor pin. Withdraw the extractor and extractor spring (fig. 
77), Lift the front end of the bolt assembly and allow the firing pin to 
slide out through the rear. Do not drop the firing pin. 

iL Magazine Slide Group, 

(1) Remove the cotter pin, unscrew the ejector stud nut, and re¬ 
move the washers. Withdraw the ejector with the springs (fig. 78). 

(2) Remove the locking wire, unscrew the magazine slide back 
plate screws, and remove the back plate with the magazine latch 
springs. (The magazine slide back plate should never be removed 
except when it is being replaced.) Remove the magazine slide lever 
pin and bushing, slide lever, and latch (fig. 78), 

(3) Remove the magazine slide by sliding it to the rear. 
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Figure 73 — Placing the Breechblock Unlocking Tool in Position 
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Figure 74 ~ Breechblock Unlocking Tool in Position 
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Figure 76 — Removing for Replacing) the Breechblock 

e. Gas Cylinder and Sleeve Group (fig* 79), 

(1) Remove cotter pin and lock washer from gas cylinder guide 
and unscrew the gas cylinder guide* 

(2) Remove the gas cylinder sleeve spring. 

(3) Remove locking wire from the gas cylinder bracket plug and 
then the gas cylinder lock washer. Unscrew gas cylinder bracket plug 
and remove gas cylinder lock plate. Unscrew gas cylinder vent plug* 

(4) Remove the gas cylinder and the sleeve from the gas cylinder 
bracket by sliding the assembly toward the rear of the gun* 

(5 ) Remove the gas cylinder from the sleeve. 

(6) Remove the gas cylinder sleeve push rods* 

f. Receiver Slides* Turn the gun upside down. Remove the re¬ 
ceiver slides from their slots in the receiver body by removing the 
cotter pins, nuts, and lock washers from the eight slotted head bolts 
that hold the two slides in position, 

g* Sear Block Group* 

( 1) Insert the sear buffer spring retaining tool into the hole in the 
sear block* Push the tool through the sear block so that it fully engages 
the circumferential grooves on the sear buffer spring plungers, 

(2) Carefully lift the sear block and sear out of the receiver with 
the retaining tool in place (fig* 80). Remove the steel and fiber sear 
buffer blocks from the receiver, 

(3) Withdraw the sear pin to detach the sear from the sear block, 

(4) Place the sear block in the sear block assembling tool so that 
the radial bearing surface of the sear block contracts the jaw of the tool 
while the plungers which protrude from the sear block engage the hook- 
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Figure 77 — Breechblock Group — Ports 
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Figure 78 — Magazine Slide Group 
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Figure 79 — Gas Cylinder and Sleeve Group 
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shaped projection at the front of the tool (ftg. 81). The sear buffer 
spring retaining tool should enter the hole in the sear block assembling 
tool, 

(5) Turn the handle of the sear block assembling tool sufficiently 
to take the tension off the sear buffer spring retaining tool Remove the 
retaining tool. Gradually turn the handle of the tool to release the ten- 
sion of the springs. Remove the plungers and springs (fig. 82), If the 
special sear block assembling tool is not available, an ordinary vise will 
serve. If the retaining tool is not available, use a slightly tapered steel 
rod which nearly fills the hole. 

hi Breechblock Locking Key. Remove the locking wire and un¬ 
screw the breechblock locking key plate screws. Remove the lock wash¬ 
ers and the plate. Drive out the key with a soft hammer, 

NOTE: The breechblock locking key is to be removed only for 
replacement. 
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Figure BO — Removing Sear Block Group from Receiver Nate 

23, ASSEMBLY OF THE BASIC GLIN. 

a* Prior to assembly, all parts must be free of dirt, rust, and other 
extraneous matter. Metal parts in contact must be covered with a light 
film of lubricating oil Assembly and replacement are in the reverse 
order of disassembly. However, the following instruction pertaining to 
certain assembly operations should be noted: 
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Figure 83 — Inserting the Driving Spring Group 


(1) The breechblock lock must be assembled to the breechblock 
by forcing the breechblock slides rearward and* at the same time, 
exerting pressure against the lock until it is in the unlocked position. 
Hold the breechblock firmly in this position and push into the receiver 
as far as it will go so that the lock will not spring out of position 
(fig. 76). 

(2) In assembling the rear buffer group, stake the threaded sleeve 
to the housing at three points. Extreme caution should be exercised, 
however, not to overstake, as difficulty may be experienced in removing 
the stake when it is necessary to replace the rear buffer spring. 

(3) To assemble the driving spring and driving spring guide, push 
the breechblock forward to the locked position. Insert the driving 
spring assembling tool into the driving spring guide plunger. Slip the 
driving Spring over the tool and plunger. Insert the driving spring guide 
into the spring so that the tool telescopes the guide tube. Insert the 
entire group into the receiver (rear buffer in place) (fig. 83), so that 
the head of the plunger rests against the back of the firing pin* Compress 
the driving spring and tighten the guide securely* using the special rear 
buffer wrench. Remove the driving spring assembling tool. 

(4) In assembling and replacing the sear block group* proceed 
as follows: Insert the sear buffer springs in their recesses in the sear 
block. Replace the plungers with their hollow ends against the springs. 
Place the unit on the sear block assembling tool with the flanged side 
of the sear block up and with the radial bearing surface against the 
jaw of the tool. Compress the springs until the sear buffer spring re¬ 
taining tool can be inserted to engage the grooves of the plungers 
(fig. 81). Remove the sear block and retaining tool from assembling 
tool. Attach the sear to the block so that the forked end of the sear is 
on the same side as the flanged side of the block. Do not remove the 
retaining tool until the group has been replaced in the gun. 

(5) Assemble the gas cylinder group first without the spring and 
test for free movement of the piston in the cylinder. When this has 
been done, remove the gas cylinder guide* and install the spring. 
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Figure 85 — 20-MM Feed Mechanism AN-MI — Rear View 
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Figure 86 — Front Cover Group 


(6) The gas cylinder should have at least a 0*01-inch clearance 
between the hexagonal shoulder and the top of the tube to allow for 
heat expansion* This is best done with a 0,010-inch shim or feeler gage. 


24. DISASSEMBLY OF 20-MM FEED MECHANISM AN-M1. 

a. Remove the front and rear cover screws and the washers. Re¬ 
move the tie rod nuts. When the tie rod above the link chute is pulled 
out, the link chute cover and spring will be released (figs. 84 and 85). 

I), Carefully loosen rear cover and remove it, taking care not to 
damage any of the parts. Remove the pin which secures the last round 
retainer spring and rear feed lever spring. Carefully loosen the case 
from the front cover. Pull the ends of the case out of the grooves in 
the mouth and withdraw the mouth. Remove the shaft assembly. 

c. While holding the rack in place in the front cover, unscrew the 
rack retaining screw, and gradually release the rack assembly, rack 
spring, and the rack spring guide. Withdraw the hub with the driving 
spring case cover, the thrust spring, the ratchet segment, and driving 
spring ratchet from the front cover. 

il- Remove the cotter pin, which secures the ratchet spring retain¬ 
ing plug, from the upper side of the front cover Withdraw the plug and 
the tensioning ratchet pawl with the spring. Unscrew the tensioning 
ratchet pawl retaining screw (fig. 86). 

e. Drift out the ratchet pin and remove the ratchet, ratchet seg¬ 
ment, thrust spring, and driving spring case cover (fig. 87). 

L Drift the collar pin out of the shaft and slide off the following 
in the order listed: 
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Figure 87 — Huh Group 


(1) Collar. 

(2) Rear feed lever. 

(3) Rear feed sprocket assembly. 

(4) Front feed lever assembly. 

( 5 ) Center feed sprocket assembly. 

(6) Link ejector assembly. 

g. Drift out the front feed sprocket bushing pin and slide off the 
front feed sprocket assembly. 

h_ Shaft assembly parts are shown in figure 88. 

25. ASSEMBLY OF 20-MM FEED MECHANISM AN-ML 

a. Slip the driving spring case cover on the hub, placing it flat 
against the face of the bossed surface at one end of the hub. Follow 
with the thrust spring and ratchet segment. The flat of the segment 
should bear against the thrust spring. Place the ratchet on the hub 
and engage its teeth with the teeth on the segment. Aline the ratchet 

9 pin hole with the hole in the hub and drive in ratchet pin. 

b. Replace rack spring together with rack spring guide within the 
recess in the rack provided for it Place this unit in the recess located 
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Figure 89 — Engaging Rock to Ratchet Segment 


in the front cover. Position the rack so that the teeth face the central 
hole in the front cover. Insert the hexagonal end of the ratchet into 
the central hole of the front cover from the rear of the cover. Engage 
the rack and segment so that the first tooth on the rack goes between 
first and second teeth of the segment. This operation can be most 
advantageously accomplished by looking through the hole in the driv- 
ing spring case cover (fig, 89). Fasten the rack assembly to the front 
cover with the rack retaining screw. 

t\ Insert the tensioning ratchet pawl into its recess in the top of 
the cover. The cut-out portion must face to the same side as the rack 
teeth. Aline it by replacing the tensioning ratchet pawl retaining screw. 
Insert the tensioning ratchet pawl spring into the hollow rear end of 
the pawl. Close the recess with the pawl spring retaining plug and 
secure the plug with the cotter pin, 

(I. Slip the driving spring case over the hub so that the hub engages 
the driving spring. Insert the shaft key into the keyway on the shaft. 
Insert the front end of the shaft (end with bronze bearing) into the 
front feed sprocket bushing. With one hand aline the hole of the front 
feed sprocket bushing with the hole of the hub, and with the other 
hand push in the shaft so that the shaft key alines with the keyway in 
the bushing (fig. 90). Alme the hole in the shaft with the hole in the 
bushing and insert the front feed sprocket bushing pin. 
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Figure 90 — inserting Shaft into Hub 

e * Slip the following onto the shaft in the order listed: 

(1) Link ejector assembly. In the right-hand feed mechanism, the 
ejector should be to the left and the notched arm on the bracket 
should be down when looking forward along the shaft In the left-hand 
feed mechanism the position is reversed. 

(2) Center feed sprocket assembly with bushing to the rear (the 
center feed sprocket is thicker than the rear feed sprocket), 

(3) Front feed lever assembly* In the right-hand feed mechanism 
the last round retainer is to the right. In the left-hand feed mechanism 
it is to the left. 

(4) Rear feed sprocket assembly with bushing to the rear. 

(5) Rear feed lever with flat arm to the rear. 

(6) Collar with larger face adjacent to the flat arm of the rear 
feed lever* Drive in the collar pin to secure the collar to the shaft. 

f. Attach last round retainer spring (smaller) to stud on last round 

retainer and rear feed lever spring (larger) to stud on rear feed lever. ^ 

g. Place the case over the shaft assembly* front end first. Slip the 
ends of the last round retainer spring and rear feed lever spring through 
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the small holes located in the rear of the case below the belt guide. 
Fasten the springs with the pin. The loop of the pin should be to the 
front. 

h. Slip the mouth into position in the case, with the slanted end 
to the rear. Compress the case to hold the mouth securely. The last 
round retainer should extend downward within the mouth (fig. 91). 
The notch on the end of the link ejector should engage the right edge 
of the mouth in the right-hand feed mechanism and the left edge in 
the left-hand feed mechanism (fig. 91). The rear feed lever should 
be placed in a position whereby the lug on its front arm will mate 
with the lug of the adjacent arm of the front feed lever when the rear 
feed lever is turned in the direction of feed (fig. 91), Tap the case 
forward until the edges enter the grooves in the front cover. Place the 
rear cover on the rear end of the shaft* The rear feed lever should 
extend downward to the right of the rear feed stop in right-hand feed 
mechanism (and to the left in left-hand feed mechanism) when look¬ 
ing into the case with the mechanism right side up. Insert the tie rods 
through the front and rear covers. Attach first the tie rod that acts as a 
hinge for the link chute cove'r and spring. Compress the case*until the 
edges enter the grooves in the covers. Fasten the tie rods with lock 
washers and nuts. Fasten the nuts gradually and uniformly. Fasten the 
mouth to the covers with lock washers and front and rear cover screws. 
The screws have the same diameter but differ in length* Use the Jonger 
screws for the front cover* 

26, DISASSEMBLY OF 20-MM 60-ROUND M AGAZINE Ml. 

a. Remove all rounds from the magazine* Place the magazine in 
the magazine holder with the mouth up and the nut on the lower tie 
rod in the locating hole in the holder. If no magazine holder is avail¬ 
able, use any other suitable retaining device. 

U. Remove the cotter pin from the tensioning tube pin. Place a 
bar in the end of the tensioning tube and turn it to take the load off 
the tension tube pin* Remove the tube pin and carefully release the 
spring* 

iv Unscrew the seven fixing screws and remove the front plate 
disk* Remove the spring casing with the spring and tensioning tube. 
Disengage the tensioning tube from the spring. 

(I* Remove the pin and collar from the rear of the feed arm axis 
tube. Turn the feed arm axis tube through a right angle so that the 
follower clears the hole in the front plate and remove the tube with 
feed arm and follower (fig. 92). 

27, ASSEMBLY OF 20-MM 60-ROUND MAGAZINE Ml. 

a. Proceed in reverse order of disassembly* 
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Section V 

MALFUNCTIONS AND CORRECTIONS 

Paragraph 
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Other malfunctions and their corrections 30 

28. GENERAL, 


a. Proper care of the gun before and after firing will usually elimi¬ 
nate most stoppages. Stoppages or other malfunctions should be dealt 
with in accordance with instruction described in the following para¬ 
graphs. These instructions should be studied before any firing is done. 

b* Immediately after flight, unload the gun and, if the breechblock 
is home, retract it by charging the gun. If a round is extracted during 
the charging, it indicates that the gun failed to fire. If a hydraulic 
charger is used, leave the pressure on so that there will be no risk of 
the breechblock moving forward until the pressure is released, 

29. MISFIRE. 

a. All stoppages will be considered misfires if the receiver is not 
visible. Immediately after the occurrence of a misfire, proceed as fol¬ 
lows: 

(1) Ground Testing. Wait 30 seconds from the time of occur¬ 
rence of the misfire. Recharge the gun and remove the round from the 
vicinity of the aircraft. 

CAUTION: If the gun is hot and the round cannot be removed from 
the chamber, the breechblock or bolt should be closed. It should not 
be opened until the hand can be placed on the breech or barrel without 
discomfort, 

(2 ) Air Testing, If the weapon can be recharged, either manually 
or remotely, wait 30 seconds and then recharge. If the weapon cannot 
be recharged, no corrective action is possible. 

(3) Combat Firing. If recharging is possible, recharge imme¬ 
diately and continue firing, 

NOTE: The possibility of a hangfire of more than 30 seconds after 
an attempt to fire is very remote in guns using fixed ammunition. 
The possibility of the propellant or the high-explosive filler being fired 


* 
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by the heat absorbed from a hot gun barrel increases with the length 
of time the round is in the gun. The safest time to remove a misfire is 
between 30 and 45 seconds after its occurrence. 

30. OTHER MALFUNCTIONS AND THEIR CORRECTIONS. 

a- Failure to Feed- 

(1) Causes: 

(a) Loss of tension in the feed mechanism driving spring due to 
insufficient recoil of the gun, improper magazine slide adjustment, 
broken driving spring in the feed mechanism, or broken parts in the 
anchoring mechanism of the magazine slide. 

(b) Round jammed in the mouth of the feed mechanism due to 
loss of tension in the feed mechanism driving spring, deformed feed 
mouth, excessive friction in feed mechanism, or a belt jam in the feed 
chute or ammunition container. 

(c) Link jammed or belt broken, due to defective links, 

(d) Insufficient recoil of bolt caused by faulty unlocking or de¬ 
fective ammunition. 

(2) Remedies. 

(a) Check the tension of the feed mechanism driving spring with 
a torque wrench if available. If the tension has dropped from the orig¬ 
inal setting, check the magazine slide setting which should be Vi k 
inch to the rear of the scribe mark on the receiver. Inspect the anchor 
mechanism for loose or broken parts. Check tension of the rack spring 
and replace if broken or weak. When testing the tension of the driving 
spring determine whether the driving spring of the feed mechanism 
is broken. If it is, replace the feed mechanism. If the feed mechanism 
has lost tension and the loss in tension cannot be attributed to any of 
the above causes, it may be assumed that there was insufficient recoil 
of the gun to operate the feed mechanism. In this case, the front and 
rear mountings should be carefully inspected for any signs of binding 
or restricted movement of the gun in recoil. If it is impractical to test- 
fire the gun to determine the resulting recoil travel, replace the adapter 
with a new one. 

(b) If a round is jammed in the mouth of the feed mechanism, it 
may have been caused by a loss of tension in the feed mechanism. 
Check as described in subparagraph a (1) above. If the tension has not 
dropped, inspect the mouth of the feed mechanism for burs, dents, or 
other deformations. If the mouth of the feed mechanism is in good 
shape, check the link chute for jammed links which may be caused by 
a weak or broken link chute cover spring, or by weak and defective 
links. Remove jammed links with screwdriver. 
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CAUTION: Do not insert finger in link chute to clear jammed link 
as unwinding of spring may result in injury. Excessive friction in the 
feed mechanism may be caused by improper lubrication of the feed 
mechanism and of the links and rounds (par. 13 a (3) and 33 £). Check 
the feed chute for free motion of belt. Check the ammunition container. 
Friction or jams in the feed chute or container may prevent feeding. 

(c) If the gun fails to pick up a new round, it may be caused by a 
jam as described in step (2) above. Also it may be caused by faulty 
ammunition, which provides insufficient recoil energy, or by faulty un¬ 
locking of the breechblock. Check the bore to see that there is no pro¬ 
jectile in the tube. Check the gas cylinder and piston for free operation. 
If the piston is bent or deformed on the end, replace parts to insure 
free unlocking action. Broken belts are usually caused by defective 
links. If the breechblock remains in the retracted position when the 
firing mechanism is actuated, inspect the electric trigger and all con¬ 
nections thereto, 

Ik Failure to Fire Chambered Round, 

(1) Causes, Failure to fire may be caused by: 

(a) Defective firing pin. 

(b) Defective ammunition, 

(c) Insufficient protrusion of firing pin. 

(2) Remedies. 

(a) Examine the firing pin for breakage or cracks (indicated in 
figure 93). If firing pin is cracked or broken, it should be replaced. 

(b) Examine the extracted round. If the primer of the round is 
deeply indented, it must be treated as a misfire and immersed in 
water. If the primer is not indented or only slightly indented, examine 
the firing pin as above, inspect the driving spring and breechblock slide 
springs, and examine the receiver for foreign matter. Also examine the 
breechblock slides for swaging (fig. 93) which may produce “light hits” 
by interfering with bolt action. 

c. Failure to Extract, 

(1) Causes, Failure to extract is generally caused by: 

(a) Broken extractor or extractor spring. 

(b) Carbon deposit in chamber. 

(c) Dirty ammunition. 

(2) Remedies. 

(a) When failure to extract occurs, the bolt may be found fully 
closed with a spent case in the chamber. Generally, most failures to 
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4 extract can be remedied by charging the gun except when the ex¬ 

tractor, extractor spring, or extractor pin are broken. When this occurs, 
the case should be pushed out from the muzzle end. The broken ex¬ 
tractor. spring or pin should be replaced. 

(b) Sometimes the empty case will be left in the chamber with 
the extractor ripping through the base of the cartridge case. When this 
occurs, the bolt will generally attempt to feed a fresh round into the 
chamber. It will then be necessary to remove this round before the 
spent case can be removed. If the jammed round is broken, be sure to 
remove all powder that may be strewn around in the receiver. 

(c) A dirty chamber can be caused by carbon deposit from the 
oil film on the rounds. If this occurs, clean the chamber, 

(d) Failure to Eject. This is caused by a broken ejector stud or 
ejector which should be replaced, 

(e) Run-away Gun. This may be caused by a broken sear spring 
or sear which should be replaced. To stop a run-away gun on a 
ground test, jam a screwdriver in the belt; to stop a run-away gun 
in an airplane in the air, activate the charger on 4 'SAFE‘' or pull back 
rapidly on the control stick. 
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31. GENERAL* 


a* Proper functioning and accuracy of firing depend largely on 
care, cleaning, and oiling* The weapon should be checked daily for 
cleanliness and lubrication. The following instructions should be care¬ 
fully observed: 

(1) Use OIL, lubricating, preservative, special, for the lubrication 
of all aircraft guns under all service conditions, regardless of the tem¬ 
peratures to be encountered. The oil is preferably applied by means 
of a cloth dampened with the oil. On guns other than aircraft, OIL, 
lubricating, preservative, light, may be used* 

32. CLEANING OF GUNS RECEIVED FROM STORAGE. 

a* Guns which have been stored in accordance with instructions 
given in paragraph 35 will be coated with either OIL, lubricating, pre¬ 
servative, medium, or COMPOUND, rust-preventive, light. Guns re¬ 
ceived from storage will usually be coated with a COMPOUND, rust- 
preventive, heavy* Use SOLVENT, dry-cleaning, to remove all traces 
of the compound. Apply the solvent with rag swabs to large parts, and 
as a bath for small parts. Take care to remove the compound from 
all recesses in which springs or plungers operate. Be careful to remove 
all traces of compound from the gas part in the tube and the gas 
cylinder plug* After removing all traces of the compound, allow the 
parts to dry and then wipe with a clean dry rag* 

b. Persons handling parts after such cleaning should wear gloves 
to avoid leaving finger marks which are usually acid and start cor¬ 
rosion* SOLVENT, dry-cleaning, will attack and discolor rubber 
gloves* 

33* CARE PREPARATORY TO FIRING. 

a* Before the day’s firing, the following instructions should be care¬ 
fully followed in order to insure proper functioning of the gun* 
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% h. Remove the breechblock, 

Cp Run clean patches through the bore and chamber to remove all 
dirt and oil 

d. Thoroughly clean all metal parts and lightly oil with GIL, 
lubricating, preservative, special 

CAUTION: Do not oil the bore and chamber before firing because 
dangerous pressures may develop, 

e. Lubrication should be applied lightly because oil has a tendency 
to collect dirt which may act as an abrasive on the operating parts. 

f- After the gun has been cleaned and oiled as described above, 
assemble the gun and wipe all outer surfaces with a lightly oiled rag. 

Feed lubrication. Before installing feed mechanism on the 
ground, dip the whole mechanism in OIL, lubricating, preservative, 
special, and allow to drain, being sure to get oil in the specified filter 
on the front of driving spring hub, 

34, CARE AFTER FIRINGp 

a. Thorough cleaning after firing is extremely important and shall 
be performed as soon as possible. The bore and other portions exposed 
to primer fouling, such as the front end of the bolt and receiver portions 
to the rear of the chamber, shall be thoroughly cleaned of primer salts 
using CLEANER, rifle bore. The corrosive primer salts are water 
soluble, and are not soluble in petroleum distillates. 

b* Immediately after firing or as soon as possible, run several wet 
patches impregnated with CLEANER, rifle bore, through the bore 
from the breech end. If the CLEANER, rifle bore, is not available, 
use warm soapy water or warm water alone. Remove the patch from 
the cleaning rod and attach the cleaning brush. Run the brush through 
the bore several times. Make certain the brush goes all the way through 
before reversing the direction. Remove the brush and run several 
patches wet with clean water through the bore and chamber again. 
Follow this with dry patches until they come out clean and dry. 
Failure to remove all traces of bore cleaner from the receiver and 
bolt is apt to result in malfunctioning of the gun at low temperatures 
because the cleaner contains water. Other methods of cleaning primer 
salts, such as the use of steam or hot solutions may be employed if 
proper control is maintained to complete removal of moisture from 
all parts of the gun, and the bore is lubricated immediately thereafter. 

£ c. After the bore and chamber have been cleaned, remove the 

breechblock and clean with SOLVENT, dry-cleaning. Clean the re¬ 
ceiver with SOLVENT, dry-cleaning. Then wipe dry and oil as de¬ 
scribed in paragraph 3L 


107 



TM 9-227 

35 


20-MM AUTOMATIC GUN Ml AND 
20-MM AIRCRAFT AUTOMATIC GUN AN-M2 

33. PREPARATION FOR STORAGE. 

a* OIL, lubricating, preservative, special, has rust-preventive prop¬ 
erties, but is not recommended as a rust-preventive for guns stored for 
extended periods, since frequent inspection and reoiiing is required. 
Where guns must be maintained ready for immediate installation or 
use, it may be used subject to the following periodic inspection and 
reading: 

(1) The gun shall be inspected every 4 days if installed in aircraft 
stored outdoors, and every 7 days if installed in aircraft stored indoors. 
Adverse weather conditions may require more frequent inspection. 
Guns having parts treated with protective coatings require less frequent 
inspection. If inspection reveals signs of corrosion the preservative 
coating should be renewed. 

Ik When installed guns are not to be fired for a month or more, 
they shall be removed, disassembled, cleaned, and dipped in OIL, 
lubricating, preservative, medium. Guns thus oiled shall be inspected 
at least every 7 days if stored outdoors and every 20 days if stored 
indoors. More frequent inspection may be necessary under adverse 
climatic conditions. 

t\ For the preservation of guns over very Icig storage periods 
when frequent inspection is impractical the guns shall be removed, 
disassembled, and thoroughly coated with COMPOUND, rust-preven¬ 
tive, light. This compound is applied by heating to temperature from 
150 F to 180 F and briefly dipping the parts therein. Reassemble and 
store, applying the compound to spots where it has been removed dur¬ 
ing handling. Complete removal of all traces of this compound prior 
to reoiling for use is essential. Removal by vapor methods and immer¬ 
sion in SOLVENT, dry-cleaning, is prescribed. 

<L Specifications and Slock Numbers of Lubricants and Pre¬ 
servatives. 

(1) OIL, lubricating, preservative, special. Navy Spt cification 
OS 1361: US Army Specification AXS 777; ASO Stock No. R14-0- 
2852 (1-qt container); ASO Stock No. R14-0-2856 (5-gal container). 

(2) OIL, lubricating, preservative, medium, Navy Specification 
OS 1363; US Army Specification AXS 674; ASO Stock No. Rl'*-Q- 
2832 (1-qt container): ASO Stock No. R14-0-2834 (5-gal container). 

(3) COMPOUND, rust-preventive, light, US Army Specification 
2-S4B; ASO Stock No. R14-C-260 (5-lb container); ASO Stock No. 
R14-C-261 (25-lb container), 

(4) CLEANER, rifle bore, US Army Specification RIXS 205; 
ASO Stock No. R51-S-4794 (6-oz container); ASO Stock No. R51-S- 
4796 {1-qt container*). 

(5) SOLVENT, dry-cleaning. Federal P-S-661a. 
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36. GENERAL. 

a* The purpose of inspection is to determine the condition of the 
gun and any repairs, adjustments, or replacements that may be 
required to maintain the gun in proper condition for efficient opera¬ 
tion. Thorough, systematic inspection at regular intervals is the best 
insurance against an unexpected gun break-down at the critical 
moment when maximum performance is absolutely necessary. Never 
let your materiel run down; keep it in first class fighting condition by 
vigilant inspection and prompt maintenance. 

37* INSPECTION OF GEN, 

a. These inspections are routine and should be performed after 
every firing session without removing the gun from the airplane. 

I), General Condition of Gun. Experience has shown that certain 
parts of the gun are subject to failure more frequently than others. 
Complete inspection should be carried out periodically, but the fob 
lowing parts and assemblies must be carefully cleaned and inspected 
after every day's firing. The exterior of the gun should be inspected 
for any scoring, evidence of binding in recoil travel, or broken locking 
wire or cotter pins which would result in loose parts or assemblies. 

e. Functioning of llie Gun* Remove the feed mechanism from 
the gun. Charge the gun and actuate the firing mechanism several 
times, using a dummy or empty shell in the chamber to cushion the 
9 shock. If any binding or sluggish movement of parts is noted, deter¬ 
mine the cause and stone or replace parts as necessary to produce 
free motion. Use only a fine stone on parts and do not remove any 
more metal than is absolutely necessary. 
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® d. Driving Spring. Test tension of driving spring and examine 

for sharp kinks or offset of coils. Measure free length (26*5 in.). If free 
length is less than 23.5 inches, the spring should be replaced. 

e* Rear Buffer. Examine rear buffer for rough or bruised surfaces 
on washer, threaded sleeve or dovetail connections, 

f* Breecliblock. Disassemble the breechblock and clean it with 
SOLVENT, dry-cleaning. Examine front face of bolt for erosion and 
wear, and note condition of firing pin hole. Look for cracks on the 
shoulders of the bolt (fig. 93). Examine breechblock slides for burs or 
rough surfaces on cam. Look for swaging and cracks (fig. 93). Note 
condition of breechblock slide key. Examine firing pin for pitting, 
deformation, or cracks (fig. 93). Examine the extractor for signs of 
cracks over extractor pin hole, and chips or burs on the lip (fig. 93). 
Examine breechblock lock for condition of cams on both sides, and 
for wear or roughness on locking surface. Check under side of lock 
for wear and cracks (fig. 93). 

g, Magazine Slide* Check whether magazine slide is correctly ad¬ 
justed (par. 14). Check for free motion of the slide in the guide ways. 

h* Gas Cylinder and Sleeve Group* Check for carbon or rust on 
gas cylinder and sleeve, bracket, and plugs. Note if gas cylinder vent 
plug is loose. 

38. INSPECTION OF FEED MECHANISMS* 

a. Examine exterior of feed mechanism for loose or broken parts. 
Test whether the tie rods and nuts are tight. 

h. If the case or covers are dented or damaged, and if the lips on 
the mouth are bent, the feed mechanism is unserviceable. 

e. Remove any burs from the mouth, from the pins at the front 
of the mouth, and from the latch plate at the rear of the mouth. 

d. If the feed mechanism has been disassembled, check the cam 
in front cover for burs and scores. Test whether the feed sprockets 
rotate freely. Then, raise the link chute cover and see if spring is 
broken. Check whether rack roller rotates freely. 

39* INSPECTION OF CHARGERS* 

a. Hydraulic Charger Ml* See that the taper pin which retains 
the spring guide assembly is firmly staked to the charger housing. 
Check for leakage around charger cylinder. If the charger cylinder leaks 
% excessively around the piston, the packings should be replaced. This is 

done by removing the cylinder and piston assembly from the charger 
housing on the gun with the special spanner wrench provided with the 
charger. Separate the piston from the cylinder and remove the pack- 
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mgs by unscrewing the nut on the end of the piston tube. Install new 
packings between the follower and the seat and fasten with the nut 
and a cotter pin. The nut should be tightened until the packing swells 
sufficiently to prevent leakage around the piston, but not too tight so 
that excessive binding will result, (In an emergency, the nut may be 
tightened to swell old packings enough to stop leakage, but the pack¬ 
ings should be replaced as soon as possible.) Exercise care to keep all 
parts free from dirt. If dirt is permitted to get into the cylinder 
chamber, the highly polished wall surface may become scored and 
cause excessive wear of the packings and eventual leakage* In assem¬ 
bling the piston to the cylinder, special care should be taken to guide 
the packings into the cylinder so that the sealing edge of the packings 
is not damaged, as this will cause leakage at low pressures. 

40. INSPECTION OF SEAR ACTUATING MECHANISMS* 

a, Electric Trigger AIS-MI. 

(1) The Electric Trigger AN-M1 is manufactured as an integral 
unit, and if any malfunction occurs, the whole unit should be replaced 
and the damaged unit returned to ordnance maintenance personnel 
or to the nearest supply point for replacement. 

(2) When the trigger control is removed from the gum be sure 
that the base plate is clean and free from burs before assembling the 
trigger to the gun. 

I». Sear Mechanism Ml. 

(1) Check fit of mechanism to receiver of gun. Check sear spring 
housing for looseness, and examine interior of housing for foreign 
matter or rough edges on the opening. 

(2) Test tension of sear spring, 

(3) Test functioning of safety lever. 

(4) Remove the two nuts from bowden connection shaft and 
examine the parts for wear, rust* and broken or cracked bushings. 

(5) Test tension of bowden connection shaft spring. 

41. INSPECTION OF ADAPTERS. 

a. It is important to check the tube sleeve nut which may be loose 
even though a detent is used. Remove the detent and tighten the nut 
securely. If the detent shows signs of wear, replace it with a new one. 

Ji* 2(hniiu Adapter AN-M1 or M6. Since this adapter itself is con¬ 
structed as a unit, there are no adjustments or repairs that can be 
made. If the adapter fails to function properly, replace it with a new 
adapter and return the damaged adapter to ordnance maintenance 
personnel or to the nearest supply point for replacement 




* 
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42. GENERAL. 


a. The ammunition for these guns is issued in the form of fuzed 
complete rounds of fixed ammunition. The term lk fixed, TT used in con¬ 
nection with ammunition, signifies that the propelling charge is not 
adjustable and that the round is loaded into the gun as a unit The 
propelling charge is assembled loosely in the cartridge case which is 
crimped rigidly to the projectile, A complete round comprises all the 
ammunition components used to fire a weapon once. After firing, the 
cartridge case is extracted and ejected; then the next round is loaded 
into the gun t all automatically, 

43. NOMENCLATURE. 

a. Standard nomenclature is used herein in all references to specific 
items of issue. Its use for all purposes of record is mandatory. 

44. CLASSIFICATION. 

a. Dependent upon the type of projectile, the ammunition is das- 
sifted as high-explosivedncendiary, armor-piercing, or ball. The high- 
explosive-incendiary projectile contains both a high-explosive and an 
incendiary filler. The armor-piercing projectile is a solid shot, contain¬ 
ing a tracer element for observation of fire, that is, for showing the 
gunner the path of the projectile in flight. The ball projectile is inert, 
and is provided for use against personnel and light materiel targets. 
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manufacturer's initials and year of loading 


AMMUNITION LOT NUMBER AND LOADER’S INITIALS 


YELLOW (MARKING IN BLACK) 


CALIBER AND MODEL OF CARTRIDGE CASE 


KIND OF FILLER 


RA PD 4500 


Figure 94 - Cartridge, HEW, MK. t r WfFuze , P.D ., 253 AIK Mf, 20-MM Guns Ml, AN-M2 t and Br H5. /A/ 
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• 45. IDENTIFICATION. 

a* General* Ammunition, including components, is completely 
identified by means of painting and marking (including ammunition 
lot number). Other essential information may be obtained from the 
marking. See figures 94, 95, and 96 and the paragraphs below. 

h. Mark or Model* To identify a particular design, a model desig¬ 
nation is assigned at the time the design is classified as an adopted 
type* This model designation becomes an essential part of the standard 
nomenclature of the item, and is included in the marking of the item. 
The model designation consists of the letter “M” followed by an arable 
numeral. Modifications are indicated by adding the letter and the 
appropriate arabic numeral Thus, “MlAt" indicates the first modifica¬ 
tion of an item for which the original model designation was 
An exception exists in the case of some models of 20-mm ammunition 
which are designated i£ Mark,” abbreviated “Mk.,' 1 followed by a Roman 
numeral. The unusual nomenclature of some rounds is due to the fact 
that some of the names have come from the British, some from the 
U. S. Navy, and some from U. S. Army Ordnance* 

c. Ammunition Lot Number* 

(1) When ammunition is manufactured, an ammunition lot num¬ 
ber, which becomes an essential part of the marking, is assigned in 
accordance with pertinent specifications* This lot number is stamped 
or marked on every complete round and on all packing containers* 
It is required for all purposes of record, including reports on condition, 
functioning, and accidents, in which the ammunition is involved. To 
provide for the most uniform functioning, all of the rounds of any one 
lot of affixed ammunition consists of; 

(a) Projectiles of one lot number. 

(b) Fuzes of one lot number. 

(c) Primers of one lot number. 

(d) Propellent powder of one lot number* 

(2) Therefore, to obtain the greatest accuracy in any firing, suc¬ 
cessive rounds should be from the same ammunition lot whenever 
practicable. 

d. Painting and Marking* 

(1) Painting. Projectiles are painted to prevent rust and, by the 
color, to provide a ready means of identification as to type. The pro- 
I jectiles of the ammunition described herein are painted as follows; 

High-explosive-incendiary Yellow ogive, red body; marking in black 

Armor-piercing . Black; marking in white 

Ball (inert) Black; marking in white 
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MANUFACTURER'S INITIALS AND YEAR OF LOADING 


AMMUNITION LOT NUMBER AND LOADER'S INITIALS 


MODEL OF SHELL 


CALIBER AND MODEL OF CARTRIDGE CASE 


CALIBER AND MODEL 
OF CANNON 


BLACK (MARKING IN WHITE) 


122 MAX. 


RA PD 2123 



Figute 95 - Cartridge , AP T, M75 , 20-MM Guns, Ml, AN-M2, and Br. HS. /A/ 
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NOTE: The above color scheme is not wholly in agreement with the 
basic color scheme described in TM 9-1900. 

(2) Marking. For purpose of identification, the following is 
marked or stamped on the components of each round of fixed ammunb 
tion described herein. 

(a) On the Projectile (Stenciled): 

On the H.E.L projectile: Kind of filler. 

On the AJ\ projectile: 

Caliber and type of weapon in which fired. 

Model of projectile. 

"WITH TRACER.' 7 

(b) On the Projectile (Stamped in the Metal): 

On the H.E.L and practice projectiles (on the body): 

Manufacturers initials or symbol 
Lot number of empty projectile. 

Month and year of manufacture. 

On the A.P. projectile (on the base end): 

Manufacturer's initials or symbol 
Lot number projectile. 

Year of manufacture. 

Caliber and designation of shot. 

(e) On the Head ot the Cartridge Case: 

Stenciled: 

Ammunition lot number. 

Loader's initials. 

Stamped in the metal: 

Designation and caliber of case. 

Manufacturer’s initials or symbol. 

Year of manufacture, in full. 

(d) On the Fuze (Stamped in the Metal): 

Model and designation of fuze. 

Manufacturer’s initials or symbol. 

Loader’s lot number. 

Year of loading. 


T17 



manufacturer's initials and year of loading 

AMMUNITION LOT NUMBER AND LOADER'S INITIALS 

r 

CALIBER and model of cartridge CASE 


BLACK 


S 


A v0 


K> 

K> 


723 MAX 


RA PD 4501A 



Figure 96 — Cartridge, Balt, 20-MM Guns, Ml, AN-M2 1 and Or* H.5. /A/ 
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* 46. CARE, HANDLING, AND PRESERVATION. 

a. Complete rounds are packed to withstand conditions ordinarily 
encountered in the field. Ammunition for the 20-mm automatic guns 
is packed in cartons (10 per carton), which in turn are inclosed in 
metal-lined wooden boxes. Since explosives are adversely affected by 
moisture and high temperature, the following precautions should be 
observed: 

(1) Do not break moisture-resistant seals until ammunition is 
to be used. 

(2) Protect ammunition, particularly fuzes, from high tempera¬ 
tures* including the direct rays of the sun. More uniform firing is 
obtained if all the rounds are at the same temperature, 

b. Handle ammunition with care at all times. The explosive ele¬ 
ments in primers and fuzes are highly sensitive to shock and high 
temperature, 

c. Do not attempt to disassemble any complete round or fuze. 

d. The complete round should be freed of foreign matter such as 
sand, mud, grease, etc., just before loading into the magazine or belt. 
If it gets wet or dirty, it should be wiped clean at once. 

e. Although the use of oil or grease on ammunition is generally 
prohibited, in the case of ammunition for these guns it is necessary to 
oil the cartridge case in order to prevent jamming. By means of a 
cloth wrung out of OIL, lubricating, preservative, special, spread a 
light film of oil evenly over the body of the cartridge case just prior 
to insertion of the round into the magazine or belt Extreme care 
should be taken to prevent oil from getting on the primer or joint at 
the mouth of the cartridge case. If OIL, lubricating, preservative, spe¬ 
cial, is not available, use OIL, lubricating, preservative, light Prefer¬ 
ably, only one day’s supply of ammunition should be lubricated at a 
time. Rounds oiled for firing and not fired at the same day, should be 
wiped dry to prevent the accumulation of dust and grit, and the seepage 
of oil around the primer and mouth of the cartridge case. Such rounds 
will be used first in subsequent firing; they must be oiled again before 
use. 

f. Do not handle duds because their fuzes are armed; they will 
not be moved or turned but will be disposed of in accordance with 
TM 9-1900, 

47, AUTHORIZED ROUNDS. 

| a. The ammunition authorized for use in these guns is shown 

in the following table. The Ml, AN-M2, and Br. H,S. /A/ Guns are 
chambered alike; hence, fire the same ammunition. The nomenclature 
(standard nomenclature) completely identifies the round. 
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Table 1 

Ammunition for the Gun* 
20-mm, Ml, AN-M2, and Br. H.S, /A/ 


Nomenclature 

Action 

of Fyie 

Approximate 
Weight of 
Projectile 
as Fired 

Service Ammunition 

CARTRIDGE, HE-I, ML I, w FUZE, P.D., 
253 Mk. I-II, 20-mm guns, Ml, AN-M2, 



and Br. H.S. /A/. 

CARTRIDGE, AP-T, M75, 20-mm guns, 

Superquick 

0.29 lb 

MI, AN-M2, and Br, H.S. /A/ 
CARTRIDGE, ball, 20-mm guns, Ml, 

None 

0.37 lb 

AN-M2, and Br, H.S. /A/ 

None 

0.29 lb 


HE-I, High-explosive-incendiary; AP-T, armor-piercing, w/tracer 
P.D., point-detonating. 


48. PREPARATION FOR FIRING- 

a. As issued, the complete rounds are ready for firing after removal ' 

of packing; however, it is necessary^ to oil the rounds as described in 
paragraph 46 e and to load the rounds into the feed mechanism or 
the magazine 

49. CARTRIDGE, HE-I, MK. I, W/FUZE, P.D., 253 MK, I ll, 

20-MM GUNS Ml, AN-M2, AND HR. H.S. /A/. 

n. This complete round (fig. 94) is for use from aircraft against 
light materiel targets, functioning with both explosive and incendiary 
effect After the shell penetrates the target, the high-explosive filler is 
detonated, the shell is shattered, and the incendiary composition is 
ignited. The round consists of a primer and a propelling charge, con¬ 
tained in a brass cartridge case which is crimped rigidly to the pro- 
jectile, and a fuze which is of the superquick type. The projectile 
contains a total of 0.03 pound of high-explosive and incendiary fillers. 

The round is 7.19 inches long and weighs 0.57 pound. The propelling 
charge, weighing 0.07 pound, consists of loose Bash less nonhygroscopic 
(FNH) smokeless powder contained in the cartridge case. 

50- CARTRIDGE, APT, M75, 20-MM GUNS Ml, AN-M2, AND 
HR, II.S, /A/. 

a. This complete round (fig. 95) is for use from aircraft against f 

armored targets. It consists of a primer and a propelling charge con¬ 
tained in a brass cartridge case which is crimped rigidly to the pro¬ 
jectile. The projectile is a solid steel shot, and contains a red tracer 
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composition in its base* The round is 7.22 inches long and weighs 0.64 
pound. The propelling charge, weighing 0.07 pound, consists of loose 
flashless nonhygroscopic (FNH) smokeless powder contained in the 
cartridge case, 

51. CARTRIDGE, BALL, 20-MM GUNS MI, AN-M2, AND BR» 

H.S- /A/, 

a. This complete round (fig. 96) is for service firing from aircraft 
against personnel and light materiel targets and for practice. It con¬ 
sists of a primer and propelling charge contained in a cartridge case 
which is crimped rigidly to the steel projectile. The projectile contains 
no explosive and has no fuze. It is similar in shape and ballistic proper¬ 
ties to the point-fuzed high-explosive incendiary projectile. The round 
is 7,23 inches long and weighs 0.57 pound. The propelling charge, 
weighing 0.07 pound, consists of loose flashless nonhygroscopic (FNH) 
smokeless powder contained in the cartridge case. 

52. FUZES. 

a. A fuze is a mechanical device used with a projectile to explode 
it at the time and under the circumstances desired. A fuze designed to -* 

function upon impact with a target is classified as the impact type. 

Fuzes designed to function on impact with a light material target, 
such as an airplane wing, are further classified as superquick fuzes. 

CAUTION; Fuzes will not be disassembled. Any attempt to dis¬ 
assemble fuzes in the field is dangerous and is prohibited except under 
specific direction of the Chief of Ordnance. 

53. FUZE, P.D., 253 MK. I or MK. II, 

a. These are instantaneous percussion fuzes of the impact type, 
for penetration of light armor and functioning on heavier armor of air¬ 
craft. Like some fuzes used with small caliber ammunition, these fuzes 
do not come within the definition of boresafe. They are used with 
20-mm high-explosive aircraft ammunition and are issued assembled 
to the high-explosive incendiary projectile of the fixed complete round 
described in paragraph 49 and shown in figure 94, The MK. II /A/ 
fuze is similar to the MK, I /A/ except that the MK, II /A/ is more 
sensitive. It contains a washer type disk whereas the MK. I /A/ con¬ 
tains a solid disk, 

54. PACKING AND MARKING. ® 

a. Packing. The ammunition for the GUN, automatic, 20-mm, 

Ml, AN-M2, and Br, H.S. /A/ is packed 10 rounds per fiber carton, 
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12 cartons (120 rounds) per sealed metal-lined packing box (fig. 97). 
The following data are considered suitable for estimating weight and 
volume requirements: 



Weight 


Volume 

Complete round, HE-I, w/o packing material 

0*57 lb 


— 

Complete round, A.P., w/o packing material 

0.64 lb 


— 

Complete round, Ball, w/o packing material 

0*57 lb 


— 

120 HE-I or Ball rounds in fiber cartons in 




metal-lined packing box 

94.8 lb 


1,48 cu ft 

120 A.P. rounds in fiber cartons in metal-lined 




packing box 

103.0 lb 


1.48 cu ft 

Over-all dimensions of packing box (in*) ; 18 1 Vj 

* x 13% G 

X 



I). Marking for Shipment, 

(1) Packings for shipment are marked as follows (fig. 98): 

(a) Name and address of consignee (or code marking), 

(b) List and description of contents. 

(c) Code symbol (AJ.C.) as published in standard nomenclature 
lists and QFSB 3-14* 

(d) Gross weight in pounds; displacement in cubic feet. 

/e/ The number of the package. 

(i) Ordnance insigmum and escutcheon. 

(g) Name or designation of consignor preceded by the word 
“FROM.” 

(h) Lot number. 

(i) Month and year loaded* 

(j) Inspector's stamp. 

55- FIELD REPORT OF ACCIDENTS, 

a. When an accident involving the use of ammunition occurs 
during training practice, the procedure prescribed in section VII, 
AR 750-10 T will be observed by the ordnance officer under whose super¬ 
vision the ammunition is maintained or issued. Where practicable, 
reports covering malfunctions of ammunition in combat will be made 
to the Chief of Ordnance, giving the type of malfunction, type of am¬ 
munition, the lot number of the complete rounds or separate-loading 
components, and conditions under which fired. 
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Paragraph 

Organizational spare parts 56 

Accessories 57 


56* ORGANIZATIONAL SPARE PARTS* 

a. These are extra parts provided with the materiel for replace¬ 
ment of those parts which are most likely to become unserviceable 
through breakage or wear. Organizational spare parts are for use by 
the using arms in making minor repairs. The sets of organizational 
spare parts should be kept as complete as possible at all times and 
kept clean and oiled to prevent rust* The allowances of organizational 
spare parts are prescribed in SNL A-4 7. 

57. ACCESSORIES. 

a* General. Gun accessories are those required for operating, dis- * 

assembling, assembling, and for cleaning, care, and preservation. They 
also include covers, tool roll, etc*, necessary for storage and protection 
when the equipment is not in use. Accessories should not be used for 
purposes other than as prescribed. Those accessories, the names or 
general characteristics of which indicate their use, are not described 
in detail here. Accessories embodying special features or having special 
uses are described in the following paragraphs and illustrated in fig¬ 
ure 98. 

(1) 20-mm Link Loading Machine M4, The ammunition link¬ 
ing machine provides a quick and accurate means of combining 20-mm 
cartridges and disintegrating links to form a continuous belt. The 
machine consists essentially of a base with guides for 11 links and 10 
cartridges. A handle operates a pusher bar which pushes the cartridges 
into the links to form a belt of 10 rounds. 

(2) Cleaning Staff M13 (20-mm). The rod consists of four 

metal sections threaded to each other and provided with a T-shaped ^ 

handle at one end and a brush assembly at the other end (bore brush 
M25 or M28). The brush assembly can be replaced with a plug end 
for use with a patch* or a loop end for a flannelette or other cleaning 
rag. 

A . p 
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ROD, MAGAZINE CHARGING - A2S855 




WRENCH, SPANNER - BI635QS 



TOOL, SEAR BLOCK 

ASSEMBLING - B1G350Q 


WRENCH - AZQG9I3 


WRENCH 'MUZZLE BRAKE-C70G06 




WRENCH, REAR BUFFER - C70605 


TOOL, ORBING SPRING ASSEMBLING^ l63- d S7 




TOOL, SEAR 
BUFFER SPRING 
RETAINING -AZ5SIT 


TOOL.BREECH BLOCK U N LOCKING - Bl G3502 


ROD, GLEANING C70G3 


WRENCH, ENGINEERS 
SINGLE-HEAD -AE0G7IB 



RA P0 3982 


Figure 98 — 20-MM Automatic Gun Accessories 
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(3) Driving Spring Assembling Tool, This is a steel rod with 
a split stud at one end. The studded end is inserted through the driv¬ 
ing spring guide tube into the recess in the outer end of the driving 
spring guide plunger, to aid in removing and replacing the plunger in 
the bolt, 

(4) Sear Block Assembling Tool, This vise-like tool is used 
for compressing and releasing the sear buffer springs in disassembly 
and assembly of the sear block group. 

(5) Sear Buffer Spring Retaining Tool. This is a rod bent to 
form an oval handle at one end, and slightly tapered at the end of the 
straight portion. The tapered end is inserted into the hole of the sear 
block to engage the grooves on the sear buffer spring plungers, and 
thus hold the sear buffer springs under compression. The sear block 
group can then be removed or replaced in the receiver as a unit. 

(6) Breechblock Unlocking Tool, This lever with two arms 
pivoted at one end is designed to place on top of the bolt body in the 
receiver. The hook on one arm engages the front face of the right 
breechblock slide so that when the lever is operated, the slides are 
forced rearward to unlock the breechblock. 

(7) Engineer's Single-head Wrench. This open-end wrench is 
provided to fit the gas cylinder guide and gas cylinder vent plug, 

(8) Rear Buffer Wrench. One face of this tool has a hexagonal 
socket to fit the driving spring guide head; the other face has four 
equally spaced projections to engage key ways in the fiange of the rear 
buffer sleeve, 

(9) Spanner Wrench, This spanner wrench is used to turn the 
mounting sleeve nut in adjusting the compression of the recoil spring, 

(10) Muzzle Brake Wrench, This wrench has internal splines 
to engage the external splines on the muzzle brake when disassembling 
and assembling. The tool can also be used for removing and replacing 
the muzzle thread protector. 

(11) Socket Head Wrench rr iNCH). This wrench is used for 
removing or tightening the screws on sear mechanism Ml or electric 
trigger AN-M1, 
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STORAGE AND SHIPMENT 


Porograph 

Preparation for storage and shipment 58 

Packaging . . . 59 

Removal of preservatives 60 

58. PREPARATION FOR STORAGE AND SHIPMENT, 

a* Preparation of Parte. If the gun is provided with the sear 
mechanism Ml, prepare the gun for storage and shipment by invert¬ 
ing the inner bowden connection bushing so that this inner bushing 
fits into the outer bowden connection bushing (figs. 99 and 100). This 
is to prevent the bowden connection shaft from being operated and to 
prevent the bushing from being damaged. Remove the muzzle brake 
and place the thread protector in position. Remove the electric trigger 
AN-M1 if it is secured to the gun. 

!>. Cleaning. Clean the gun with SOLVENT, dry-cleaning, or with 
soapy water so as to remove shop coating, dirt, and other foreign sub¬ 
stances from all surfaces. Thoroughly dry the gun before application 
of COMPOUND, rusbpreventive, light. 

i*. Application €*f Rust-preventive Compound. Immediately 
after the gun is cleaned, brush or slush lightly on the outside of the 
gun COMPOUND, rust-preventive, light 



figure 99 — Bushing m Firing Position 
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59. PACKAGING. 

a. Pack the gun in a box similar to that shown in figure 101. Make 
this box of 1-inch lumber to the following dimensions: 

Length .. 95 in* 

Width 7Va in. 

Depth 8 3 /& in. 

h. The weight of the box with contents will be 158 pounds* The 
box shall be lined with waterproof paper and shall be strapped with 
either three-round wire straps (No. 14 gage) or three fiat steel straps 
(Va- x 0.020-in.). 

60. REMOVAL OF PRESERVATIVES. 

a. Remove preservatives by cleaning all surfaces with SOLVENT, 
dry-cleaning. 



BUSHING IN SHIPPING POSITION 

RA P0 68800 

figure 100 - flushing in Shipping Position 
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MAINTENANCE UNDER UNUSUAL CONDITIONS 


Paragraph 

General 61 

Care in arctic climates 62 

Care in tropical climates 63 


61* GENERAL. 

a» When operating under unusual conditions such as tropical or 
arctic climates, severe dust or sand conditions, and near salt water, * 

the precautions listed below should be scrupulously observed* 

62, CARE IN ARCTIC CLIMATES, * 

a. In temperatures below freezing, and particularly in arctic cli¬ 
mates, it is essential that all moving parts be kept absolutely free of 
moisture* It has also been found that excess oil on the working parts 
will solidify to such an extent as to cause sluggish operation or even 
complete failure. Metal parts should be cleaned with SOLVENT, 
dry-cleaning, and oiled as prescribed in paragraph 31. 

h. Immediately upon being brought indoors, the gun should be 
thoroughly oiled, using OIL, lubricating, preservative, special, because 
moisture condensing on the cold metal in a warm room will cause 
rusting. After the gun has reached room temperature it should be 
wiped free of condensed water vapor and oiled again, 

(1) If the gun has been fired, it should be thoroughly cleaned 
and oiled. The bore may be swabbed out with an oiled patch and 
when the weapon reaches room temperature, thoroughly cleaned and 

oiled as prescribed in paragraph 34, ^ 

(2) Before firing, the gun should be cleaned and the oil removed 
as prescribed in paragraph 33* The bore and chamber should be en¬ 
tirely free of oil before firing. 
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MAINTENANCE UNDER UNUSUAL CONDITIONS 

9 63. CARE IN TROPICAL CLIMATES. 

a. Tropical Climates. 

{1) In tropical climates where temperature and humidity are 
high, or where salt air is present, and during rainy seasons, the gun 
should be thoroughly inspected at frequent intervals and kept lightly 
oiled when not in use. The groups should be removed at regular 
intervals and, if necessary, disassembled sufficiently to enable the 
drying and oiling of parts. 

(2) Care should be exercised to see that unexposed parts and 
surfaces are kept clean and oiled. 

(3) In hot climates, OIL, lubricating, preservative, special* should 
be used for lubrication. 

I>. HoL Dry Climates. 

( 1) In hot, dry climates where sand and dust are apt to get into the 
mechanism and bore, the gun should be wiped clean daily or more 
often, if necessary. Groups should be removed and disassembled as 
far as necessary to facilitate thorough cleaning. 

(2) Oiling and lubrication should be kept to a minimum, as oil 
will collect dust which will act as an abrasive on the working parts 
and foul the bore and chamber. OIL, lubricating, preservative, spe¬ 
cial, is best for lubrication where temperatures are high, and should 
be lightly applied only to the surfaces and working parts showing 
signs of wear. 

(3) Perspiration from the hands is usually acid and causes rust. 
Metal parts should therefore be wiped dry frequently. 

(4) In dusty climates the breech and muzzle should be kept 
covered, 
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Porograph 

Standard nomenclature lists 64 

Explanatory publications 65 

64. STANDARD NOMENCLATURE LISTS, 

a. Ammunition, fixed and semifixed, all types for pack, 
light and medium field artillery including com¬ 
plete round data SNL R-l 

Ik Cleaning, preserving and lubricating materials; re¬ 
coil fluids, special oils, and miscellaneous related 
items SNL K-l 

c\ Gun, automatic, 20-mm, M L and AN-M2 (aircraft) SNL A-47 

<L Soldering, brazing and welding material, gases.and 

related items SNL K-2 

Current Standard Nomenclature Lists are as tabulated 
here. An up-to-date list of SNL*s is maintained 
as the “Ordnance Publications for Supply Index” OPSI 

65, EXPLANATORY PUBLICATIONS. 

a. Air corps technical order T.O. 11-1-21 

b. Ammunition, general TM 9-1900 

v. Army Regulations* 

Ordnance field service in time of peace AR 45-30 

Range regulations for firing ammunition for train¬ 
ing and target practice AR 750-10 

(1. Bureau of Ordnance circular letter (Navy) V-3-43 

e. Chemical decontamination materials and equip¬ 

ment TM 3-220 

f. Cleaning, preserving, lubricating, and welding 

materials and similar items issued by the Ord- % 

nance Department TM 9-850 

g. Defense against chemical attack FM 2 1-40 
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GERMAN SS-MA1 ANTIAIRCRAFT GUN MATERIEL 
CHAPTER 1 

INTRODUCTION 

Stop* 

Chnnicltri^b 
Da La 

1, SCOPE. 

ft. This manual i? published fat the Inform at Lon and kuhUii^ of 

the «scpi arms unii services. 

It. Theie :h included be much technics 1 information required for 
identification. use, end care of She German BS-nrm antiaircraft gun ns 
mn bp itjoertoinri from printed mafter and the motorist on hand. Cor- 
raetcous and additions to this manual will he publiahed as the in For¬ 
mation becomes available. 

r. In nil cases where the nature oE the rcp&ir, modification, or ad¬ 
justment is beyond the scope or facilities of the unit or beyond *h* 
scope of thsa manual, I ho reapoosjhJe ordnance ectvscc sligulcf he in¬ 
formed so *hat proper instructions may be issued, 

2, OJ Aft ACTEHSTICSh 

a, The mourn it a circular pedestal antiaircraft type suspended 
from two bogies when in traveling position. The mount is equipped 
with a data transmission tothf-alur for antiaircraft fire. Thera Ora also 
provisions lor installing u direct Laying sight fnr aniitunlc lire and a 
dial tight for indirect Eire, A hand driven fuze setter is fitted to the 
left side of the Top cim-Lage. The traversing and elevating mechanism 
data ttanSmissnJfi indicators and direct faying sight are on tEre right 
sLdjt*. 

b, [Sfonr»R]iy r *h(? Ejottom carriage .is in content with the ground 
during firing and is stabilized by outriggers. There are four leveling 
jacks, one at each extremity i>.f die outriggers for leveling the bottom 
carriage. The top carriage is leveled by two haadwheeta Located 45 
degrees from either aide of the ranter lure of the front outrigger on the 
bottom carriage. The WoEmg system has a range d 9 degrees The 
front of the mount is protected by a flat shield of armor plate. 

3, DATA, 

a. Gun, 

Type Tube and loose 

3 section tenor 

Total weight 2,947 lb 

WolghL pf removable components; 

Breech ring . . ..—• 

4 



505.5 lb 
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Out kt [ u list 73-5 Lb 

Innei tube 8Q5.5 lb 

Liner (muirle section) 6M Lb 

Liner (ctnur section) 194 Eb 

Liner (breech -section) 50 lb 

Retaining rings 34 Efa 

Over-all Length t>f mbe 135 m. (470 cm) 

Over-all Length of gun and tube 144.1 in. (493.8 cm) 

Length in cplibcis 56 

D is t ft si re from Crnler line gf trunnions In breech fate 5.5 in. 


Trace] of projectile in bore 
VoEume of chamber 

Rated maSJJn^rfrl powrier pressure 
Mni.ile velocity 
Maximum range. 
fioriMJFVtal 
Verticn] 

Maximum effective celling 
RLHing: 

Length 

Drreeiibn 


157.4 in. (400 cm) 
236 eu fit 
33,000 lb per sq m. (approx.) 

2,540 ft per see 

16,200 yd 
39.000 ft 

25,000 Ft (at 70-dcg elevation) 

157.4 Lb. (400 cm) 
Right-hand 


Number mf grooves 
Dept El of grooves 
Width of grooves 
Width of lands 
Typo of brooch merht 


ml sliding block 
md* per min (practical rate 
t □ mechanised target) 
0 rounds per min (iitacti- 
tl rate at an aerial target) 


Type Independent liquid and hydropm 

Total weight 

Weight of recuperator cylinder 
Weight of recoil cylinder 
Weight oE recoiling parts m recoil mechanism 
Total weight or recoiling parts (with gun end 
Type of recall Control rod type 


tral rod type regulating counterrecoil 
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Nuinia] recoil; 

0-degree elevation 4L5 irk (105 cm) 

25-rtrE r PC elevation 33-4G in. (BS cm) 

Maximum elevation 27.75 Ln. ('70 cm) 

Capacity of recoil cylinder . 2-5 ££l 

Capacity of reeupetHtot cylinder 4-5 gal 

e. Huuiil. 

Weight (less cannon a rid recod mechanism ) 8,404 lb 

Mewimum elevation 35 deg 

Maximum depression minus 3 de& 

Traverse 360 deg 

Loading angles AH angles 

Height nf trunnion aljtwe gmucul (bring pOiLticm ) 5.2 ft 

Height of working platform (firing) 0-8 ft 

Height of trunnion above working plat-form 4.4 ft 

Leveling pivots, Located 45 deg from either 

ssrfo of center line of front 
out rigger (total ot 9 degearh) 

Number of turns oi handwheel to elevate from 0 to B5 degrees. 

High gear 42.5 

Low gear 35 

Elrvm loo for one turn ef elevacuig handwheel 
High gear 2 deg (35,4 mils) 

Low gear 1 deg (17.7 mils) 

Number of turns o£ hand wheel to traverse degrees: 


High gear 
Lpw guar 
Effort required ( 


3.6 deg (63.3 mils) 
l.fi deg (31.9 mils) 
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t required at traversing handwheel (iiL-Tb): 


Te Travene Lrfl 

Hi#d Hr 

\j9WT 

0 deg 

55 

39 

90 deg 

25 

6 

ISO deg 

11 

11 

270 deg 

22 

17 

Tafrewu Hn|hr 

High C+or 

Li* Onr 

Odeg 

10 

6 

90 deg 

43 

17 

ISO deg 

51 

44 

270 deg 

20 

17 


Time In elevate from ffifum $ to plua E5 degrees: 

High gear_ IS.02 sec 

Low gear -r—r^-i-iWfl* 

Time m depress from plus B5 to minus 3 degrees; 

High jear . 2L43 sec 

LoWE^ar ,-,--. 34vEW»&e 


Time la (r*u4fs* 360 degrees: 

High gear ....... 33.9fl sec 

Low gw .. . «9.79 tec 

Ovf r-n] I (fimaruivns ■<! Bring position: 

Length. . 19 ft 

Height —r— i . i i --tp—,-- fi.Sft 

Width 1&-87 It w/outriggers 


Over-all (Jimerreiottfl in traveling position; 

Length . .25.5 ft w/dtawbar 

Hdght 7.9 ft 

Width (front } ... 7-20 ft 

Width (rear) ... 7.60 ft 

Length of outriggers 3.8 ft 

Number of tegm* ■ 2 

Type of bogies Single mle. Single wheels on 

Iron!' dual wheels on rear 
Weight of front bogie JvB25 lb 

Weight of rear bogie . . 2,635 fb 

Pneumatic tire siae 32 in. x 6 l A in. (6 Vi r*tm 20) ^ 

else marked 7:50 x 20 
11,75 ft 

VaLnnim air brakes on all wheels; 
hand-opes ated parking bra Ices 
on, rear wheels also 
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Wheelbase 
Type of brakes 
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Type and number of ja^ks 4 jacks integral with mount 

for leveling bottom car¬ 
riage; one on each end 
of outrigger* and cerHa^e 

Leveling . 4J tjeg leveling either sarin 

of horizontal 

Eoad clearance 1,14 ft 

Tread (front) £.$ ft 

Tread (rear) 6 ft 

Height uf alii of bone above ground (firing) 5 ft 

Time to change from traveling to Firing position min with G-man 

trow (approir.) 

Tune to change from firing to traveling position 3 Vi min with G-man 

tfeW (ipprti.) 

Weight of entire carriage ■ 16^25 lh 

Rear wheel reactions 9,£30 lb 

Front wheel reaction* ft,51U lb 

Type of equifihraton Spring type with built-in 

spring t^mprprajrfl 

rf. Frwnlial TrsejUtions, 

Schnell Quick 

Normal Normal 

Autamatik Automatic 

Hand Hand 

WsederipatLbfcti Recock 

L« Loo*? 

Feat Tight 

Linlugewinde........... . Left-hand thread 

Murid ung Munle 

F*«er -.-. .._...__ Fire 

Sicher Safe 
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CHAPTER 1 

GERMAN 68‘MW ANTIAIRCRAFT GUN ANO MOUNT 

S*ctifln | 

DESCRIPTION AND FUNCTIONING OF GUN 

Germ an Bf-mm antia LrcraFl gun 4 

Breed] mechanism 5 

Firing mechanism & 

4. GERMAN Bfi-fUM ANTlAlliriRAET CDJN, 

a. The German B6-mm antiaircraft gun cansssta or a detachable 
btfeecli nn( WLEh a hall Length guter lube, n tiaLfdaiiglh inner lack 
tube, and a Loose three-piece Liner. 

I). The Li.net sepaturea into three section!, niie division being 
tvo-Thirds ol lhe rifled fen-gth back from iLv imoiKk. and the ofhrr 
division being approximately 6 inches to the rear of the origin of 
rifling. Instead ol replacing the entire length ol liner as is the prac¬ 
tice in this country, economy is achieved by replacing just (hat auc¬ 
tion of ihe liner which receive* tLi* most wear, Le,, the forcing cone 
section. 

t>. The front and center sections oE the liner are keyed in pLac* 
sp v* to a I me she rifling and prevent relative rotation. This Joint 
does not have any seal other Ihnn ikd prnvitktl hy close Eoterance 
machining Tile center and rear sections are merely overlapped and 
not kc-ycd in ptacei ns there ts no rifling tu ahne C fi K- 3)- 

iL The three flections are alined end to end end then fitted into 










RA Pt> 71175 

F rgUrc 5 - Method a) ieiurJng CJrcrmt?r SeeiJOrli of iirter fB 
lltliet Tuba 


mtm and la prevail!! JOt&non between Hit rent tif chembtrf -sections 
pud other sections nl thv lmer. The locking roLtar (hi- 4) prevents 
Forward movement, and the lucking ring ■: Hr 41 prevents movement 
tii t|in twt- Ser figure 5 for inethcfrtl of friilttithg the cFiajnber sec¬ 
tions of |mt«r to the Inner tube- Wbrn the locking ring nnd colLar 
mre folly tifthutied. thr loiei tectbni are drawn up snugly and Ihr 
joints oFfeT little or no rmitalw tn the passage of thr projectile. 
The female threads in the locking collar arc EelT-hnhd A* indicated 
by the word "LINKIyGEWINDE" (Rg 6}, The collar is rotated in 
the direction of "LGOETli - Inr removing a.ttd in the direction 

of “TIGHT" {"FE5T"J Inr tightening. 


KKiNG COLLAR 


QUTTRTUEE 





8 for inatallfltic 


The hr^-f-rh mt'-chcjmstcn ifc aE Lba hufLioeital sliding b[ 
! actuated by a breech opera tin a spring permitting iumj 
mnuul npedaiiujj (fig. 9), Thd» breechblock slides in n n 
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GERMAM 9B-MM ANtlAIKCflAFT CUN MATERIEL 

c. When the breech Dpeisiting trunk is in the straight position of 
the -.am pHth, the catch on the Sop spring cover d i at n gagas the Jug 
retaining the breech actuating mechanism closet!. Then the actuating 
shuFs li free to rotate io the open position unrter (he action of the 
breech opening spring, taking Stic crank with it and so opening the 
breechblock by the action liJ tbs bit-echbliich actuating Lever. The 
extra cturn are tripped and the empty case is ejected, 

d. In the full open position, the com pression of the breech open¬ 
ing Ijifirtl m taken between die lug on the intermediate plate and 
its mating step. Any further opening motion of the breechblock is 
then taken up by the breech dotting sprLng which, at Ibis stage, nets 
as a breechblock butter vtop- 

v. Tht breechblock is held open by the action of lhe extractors 
hi Jinking on the reres-ies ire the br eechbl unit against the OCluill of the 
upper spring which has been further wound up during recoil. 

f. With the breech mechanism set for hand operation, the springs 
are diurpgng,ed Erpm lhe bl eecb arluLstihg mechanism UlllJ. Lite breech¬ 
block may then be opened nr closed with h*i spring influenc'd. 

pi. The breechblock may be closed without loading a round by 
the action of she extractor actuating shaft This iS a SplilSed shaft ex¬ 
tending through both extractors The extmrtors are tripped and re¬ 
moved from iho recesses in the breechblock by Totating the shaft 
by hand l hp, 11), 

6. FIRING MECHANISM. 

a. The firing mechanism is corn posed of (he percuxsixrn, me^ha- 
niury petcuMian mechitniam release assembly. the cocking lever sv 
trnnbfy, and the cradle bring mechanism. 

K The percussion mechanism n composed of the firing spring 
retainer, firing spring, firing pin, snd bring pin holder (tig 13). This 
group is hold In the axial hnJe of Lhe breechblock by a lug on the 
firing spring retainer engaging □ moling groove in the breechblock. 
The purcLumon meehorHmi is operated through the percussion media- 
nrem release assembly 

t, Tht percussion mrchamsm release xssepnbLy is located m vari¬ 
ous recesses of the breechblock. Ttdx assembly ts composed of the 
cocking nrni, operating rod, operating rod spring, tofeiy stop lever, 
operating rod guide, sear, seat sprLng, and sear operating In-vem 
Through this assembly, thn percussion mechanism is cocked Either 
automatically or normally. 

iL Cocking of the percussion mechanism automatically is acconv- 
piiiheri during opening of the breech, with the cacting lever in the 
"PIRE" f-FEUER”) position As the breechblock slides to the right 
ip recoil or hand tjprraisnu. the cocking arm is engaged by the brooch- 
block actuating Eever. As the actuating lever loistes on ihe actuating 
shaft, the Docking prm js also rotated, The cocking |ug on the firing 

Id 
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figuic Id - Attach Meelt&msrai - fop View 

Ttiun the locking Jevrr elso serv-ei as b safety. The pic described hy 
the cocking lever during manual rocking o£ the percussion mechanism 
is merited "WlEDERKPANNEN" whreh. irrtly translated, means 
"rct'TcJiJ" 

11 





■HAND' PQ&ITiQN 
PING L6VI1I 


Ffgyrp T4 - fen-ifing Ttay (jrPedcnrli Mtchurara.Ti 


f, ThL' cradle bring merhiinisni i* lorntod on, (h* left n-uln uS Itu* 
i‘Tai 1 1 It'. Rulainfl tilt I'll i 11(4 level ( fly. 14) ill iht 1 i Hulk- hrinp, mrcfMbWTl 
farcer the lug up ni (he enrL nf ihe seui opitfuiUfla, levtt. Thin, in turn, 
plishey lilt SSUT daWfl Es^INB-T Ihf 1 MM! Sptmg (Usenga^mg ihf 9enf 

Lug The Fume, pin huliler unil bring pm. thus relpsfceit, rue driven 
[ntwafd by the raitr pmsed firms spring iu fire [be iirimtf in the 
enrtmtie, 

p r The hnne mt^Uliitni SferU nut oprfute unless The brrochWocti 
19 fully i.luat'iEi If Hit hrmrhhlnrk is n<,r fuLLy fhwil. the upending 
rra) will noi he fully m piraitirin against the camprfrasich of iht opiy> 
alLiift spring rod. Thi* will prevent the -tiftly ship I ever from roTntinn, 
nnd henL-t ivitl nut perrml dennunrc fm (he liting pin hdtler lo nuivc 
l*rwBrd. fhu* reculexinu (tie filing mechanism imjprmtivc. 
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GERMAN Bfl-MM ANTIAIRCRAFT GUN 
AND MOUNT (Cant'd) 


5 (H: ft Cm EL 

DESCRIPTION AND FUNCTIONING OF 
PECO It MECHANISM 


EJesciiptiun am) functioning of recoil mpcbsmwn 7 

7. pEMimPTItt* EMI H > t:T IUMML OF It ECO 1C 

t!i'firra3j TIle icLniJ ir.rrhamRni is un independent hyriropmtu- 
rrwiic Hyatem. Th* raeupemtexi cylinder, which i^ entirely separate 
from the jetf*il cylinder. <r filled and chained with gas imd liquid in 
rlireel cpntIR'I. The recoil cylinder ifl of tht control rt>d Lype with q 
secondary coin nil rail regulating irrpil Lm^fh. Drjt.fi recuperator and 
recoil L-ylindrr* hto supported by the cm die, and Ehe pjstana are 
connected tu Lhe.rop and bottom of tha breach tin* respectively. 



fiyute )5 - Beevpcmtm CyTirslex 
br [tiTiriiii'stur (Mtnilrr, 

(I) The recuperator cylinder (He- IS) is secured to the rmdle 
above lho pLere. A liquid cylinder in Fitted eccentrically in tiw bottom 
nf tile outer Cylinder. The cenLei Linei □ i bnlh. CylSiulers ai* paral- 
|r| The lirjtrld cylinder is completely hi led wilh ;« glycerin^™ ter 
^olulion, anti Ibe rest of Ihc nieehanisns is charged with nitrogen to 
tlie pmpeT prruiUt 

7Q 
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Ngurs T# — tf«»i'j Cylinder 

fl) Upon rocuil. the i ecuperatur cylinder rod and piston ore 
brought ii> Ihc rcni- by the rpciHilioi (im; amj tho liquol is trtLnHSBfred, 
by litt! piston. hum the liquid cylinder miu tin? cylinder The 
gar; la run ipresst- lL by the tlttNJSHiiti volume 111 LEll- LylitliJbr, thus 
opposing the energy of recoil. While thn roCuprraUxr cylinder vuo- 
imk n pniLiun ul [he i-emiting allergy, the lecuil cylinder controls 
Ihf remainder uF Ihy recoiling energy ir. addition In CoilU uJJjrtij tile 
knfith ltF recti') En countcrTveod, (hr HHJUVSHHj IotCs; u the esepanding 
gap ti'tifhng to lorrfc the liquid huuk min lib? liquid cylinder, thus 
acTiveting the Ufiqwtiiur cylinder piston. The IuItc of cbUniemHruil 
it dampened by tin- recsHt cybniLtr. After vrvcral founds hovt been 
fifed, the gas OrlI liquid have emulsified. Tim rnmlitusn. Iiuwevtt, 
dncR ttpc alun the volume pressure relationship, and the liquid l?, 
still effective Tor its ori^in^l ppi-ptw of supping cn adequate pres¬ 
sure h?uL The putts in tin; end of the liquid Cylinder nrr nut □irtnsLm.n 
orifices. qnd l Eyr- urn* of t-muifificaiion has no effect on the nrcolt 
action, 

(. 1 } The piwon rod is hollow to rlinvinnln the vacuum which 
would be ei]u«oi by rhe walnl cylinder und pluit, This hollow up™nE 
alio permit* unit nl the- atmospheric am in hack ul the piston horsd. 
The withers are of U-ihuped leather and u«f U-ibapcd; bntst apac*r>. 
The whole is secured by a large luck nut. 

c. Recoil ClEllllh-l-r 

fl) The recoil Cylinder (tig- Ki> n Incited beneath the gun in¬ 
side the ernefie- The . ■.■ Under is filled with liquid at .imnosspbenc fix¬ 
ture The cylinder and the consml rod remain stationary. In revoil. 
the rtstun mid and V'.iunteFrerGil coni ml tub move with Hie breech 
ring As thi? woapiin retvals h part of the fluid 13 forced ThrouRh the 
tintlCev in line piston head nnr( thrnunli E her miltruJ RfOOVefi III the 
[«oil coni red rnd Amtlser portion of the Huid parses lhruURh the. 
valve m Lhe control bushlns and ftlla I he increasing hollow space 
behind Hie head ul the recoil mntrH rod- The ptevrure ul the liqinrf 
through the consumeLy mu inlying gTtwvcs tahev up most nt the furofe 
ill rei-rnl ami ^rarfiwilly lmnp Hie nun. lo a standstill Fort of Hie 
force cl rcrud n also taken up in the nureaw? of asr pressure- nr the 
recupefutai cylinder. 




Figure f 7 R L L rni I Cc-nlroi' tfAJcrTgr 


(if) The CuunlerreDact kir.lK.icL is ulL iruled by the expanding air 
m I he nrL'uprrii Ipr cy Linder. T!'.r braking liquid which is npiv in iicjnt 
oS the recoil piston head cuilk biN:k through the control bushing; ol 
tlie recod conti ol md. The piston iolI slides taufe over the retail 
control rp<f end 1 hr oTiJErterrcLrai] nonLiol rod penetrates deeprr imp 
the recoil control Tod. displacing the liquid in the latter. The valve 
being closed, 'die fluid is forced through the grooves in the couiiter- 
reroil conlrn] rod and The holm lxi Lhi? head. The fence nf counter^ 
recoil is thus reduced, and the gun camre to rest ivittiout shock- 
(3) Tu clumi* file length uf recoil as required by high angle 
flTO. Ihr recoil control rcxl is minted by the Length of rtecnl cinrtErcl 
linkage fhy 17) TFO' linkage if operated whfn thr nsdlf :& elevated 
and servea t* ionite the throttling grooves thus varying the port 



TM E9 369A 

8-9 


CHAPTER % 

GERMAN 00-MM ANTIAIRCRAFT GUN 
AND MOUNT (Cont d} 

Serbon III 

DESCRIPTION AND FUNCTIONING OF MOUNT 
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Side oulrtggura 10 
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Top carriage leveling mechanism 12 

Pedestal 13 

Top Carnage H 

Ctadle IS 

fiklidl ibrnrnm 16 

Traversing mechanism 1? 

Elevating mFL'hiimsTn IK 

Bogi€5 19 

Rummer 30 

M, GKM1RM- 


* The German ftft-unciiirrLTafi gun mount is a mobile unit carried 
in traveling position by two bogies (fig. 1$)- This gun in n dual-pur¬ 
pose wtit[m:L Ii l l ii h be fired from lbe- bogie wheels as an antitank 
weapon, or the homes can lie removed m emplane the weapon lor 
antklreruft lirr 19 and 20). The mount ctmsivr* mainly ol the 

bottom cirnpfir. Kirle outrigger*, leveling jacks, lop carriage leveling 
hitdisniHB, pedestal, top carriage, cradle. equihbrnicirs, traversing 
morhamuFii rievaling wrchuniain. bogies, and rammer. 

*). UOTTl'tti C-XltniAGE, 

it. The bottom carries*' 1 * of bo**ertit>n type construction, 
welded- and riveted, Thtbottpm carnage is designed to form a chassis 
lor connect inn to the bogie* in traveling. Fur liability during firing, 
a laige- bn*e area ii incorporated into the design nf the bottom car. 
liajtt, with. Iront end rear outrig^ere being Integral (fig- 21 ). Greater 
slain Lit y ii obtained by hmgmg wd* nut rigger* to the boltorn carnage, 
The interior of the bottom carriage provides space lor aiaring tools 
and apcHuoriw unrl for hmiiLtis the electrical wiring, 

1ft Tile pedeai.'il is bolted tci the enlarged central portion of the 
bottom r.irrLnge, Thi* portion u Iso houses the handwheel* uied tu level 
ibe Tap cairiagt-. The data tmresmission junction bo* is localed at the 
rear end of Hie hottoon rarnage <hg, 22). The nun rouble mi ior 
road transporter inm :* supported n! the fronr end Two lugs b! each 
end uf the holtom rnrnafie n.re provided to suspend the mount from 
the bogies, Houks at rwrch end ol the tioitom carnage are provided 
tn engiiE'r the bogie chain* LFifi- -f). 

13 
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10, SIDE OUTRIGGERS, 

a. The side outrLEEcrs are oF the same construction as the bottom 
carnage, is, welded and riveted. They hinge to the bottom carriage 
and provide stability when firing in traverse other than directly to 
the rear or Front. In traveling position, tliey are sworn to a vertical 
position and secured against the mount. In Firing position! tbo side out- 
riggera art iet down and scoured in position by halE-round locking 
pins (fig, 23 ). The side outriggers are provided with leveling sucks 
and Stakes at the tiilremil les iiS ere the outriggers of the bottom 
carriage {fig. 24 ). 

1L LEVEWG JAI KS. 

u. The leveling jacks {fig. 25 ) ate of a simple lead screw con, 
xtruetjon. Four ievelitig jacks are provided, one at the extremity oE 
each of the side outi-Lagers (fig. 5'I) and of each of the bottom car- 
riage outriggers (fig. 21). They serve to distribute firing loads evenly 
when I tie mount is cut uneven ground. 


26 
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tut en 711W 

Frgulf 26 - Top CerTPOpa LevcFmg Mechanism 


12. mp CARRIAGE LEVELING MECHANISM. 

a. The top camaEf Leveling rpeetuLhisaii (fig. 26> is operated by 
handwheels tn the enlarged central portion of the bottom camase. 
The mocham=m opera*** tit* Linkages that tip the top carriage about 
the tiwo centers of rotation, therein a tiding the gun trunnions at a 
horizontal portion. A Level indicator L* provided on the pedestal 
ffi& 35 >. 


il. The pedestal (fig. 3?) it mad* in three sections, namely, the 
pedestal. Leveling universal, and traversing ring. The pedestal is of 
wLded construction. The leveELng universal ie suspended lit the ped¬ 
estal trunnion bearings by trunnions and is tipped about the trun¬ 
nions and secondary pivots, The traversing ring is bolted directly to 
the top oF the leveling universal. The pedestal is bolted to the bottom 
carnage and supports the top carriage. 

32 
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LEVELING UNIVERSAL 




TRAVERSING FUNG 

Figure 17 — Component g| PedejiflJ' Ammbi<t 


b. An adjustable aaicnuth seale i .s provided for the orientation 
o£ ibr wetupnii. Tbr leveling universal houses the aeif-aEuning roller 
bearing gimbal and ball thrust henring nn ilie pintle uf itie top car- 
Titige f Gjl- 2 ti j ■ 


U- TOP CAH11IAGE. 

j<l The top liurrisge (Rg, 2b j ih or welded conEtxvict ion The rnrgpd 
hollow pintle vs welded t a the tep ravage and houses the data trans¬ 



figure 3 ft — FinfJc and Rearing AmTfigentertf 
33 






figure 30 — Delmf* vf fquiJtbi 








Turnon c-flblt. The ii>p carnage reets directly rm rhe leveling; tsmversa] 
rf the pedestal nml ls kept in place by the gintbal boRrniE- Thr nut 
it Ihe euci erf the pintle (ln&. 2fl) prevents any vertical motion. 

It. The cradle trunnion housing nzimuth and elevation mech¬ 
anism housings* direjrt aiEbi elevating hmiBing, and eX^uHliforaUn 
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trunnion supports a re dll welded (£3 the lap cRmacr. The leveling 
mechanism is fastened to the roller bearing at the lower end of (hr 
pibtlfl, 

15, URAU1-K, 

a, The cradle (fig, 29) is of rectangular-trough type spetran, 
welded, and riveted! The slides of the cradle support und guide the 
eon during recoil and counierrecojL Trunnions are welded directly Do 
the aide frame? acvd support the seif-alining. fuller bearbagv The 
erjuiLLbratar rod ia fastened to Lhe rear and iwlow the- tmurtnions by 
means of two c Levis pune;J by 3 pin rimming through tba cradle. The 
single eJevDimE arc is filed beneath the cradle by means of the 
cquilibratoi clevis pin and auoLhet pin jus-i forward. Thus the arc is 
fastened lo ;he cradle at two points and is readily replaced by re¬ 
moving the two pisva. The breech operating cam and the atudliary 
trigger mechamsm are both fiited in the rear right side of the cradle. 
The loading tray 15 fastened to the rear IcEt side as are the firing 
lever and recoil marker (Fig 14). 

lb, tnULLBRAlURS. 

r. Two spring cquiEibrators are used to balance the muzzle pie- 
pondej flfice uf tfle jJLUt. Tile eqlli Idaa Lurs are suspended from the top 
carriage by trunnions und are fastened to the cradle by a clevis, In 
each unit there are three rectangular cross-section wire springs sepa¬ 
rated by spacers. The equifcbrator rud aim serves as u spring com¬ 
pressor and adjusting screw- IShcLi unit ia encased In a telescoping 
housing (fig. 30). 

17. TRAVERSING [LfEI iH VMSTT. 

a- The traversing handwheel is Located on the right side of the 
mount (fig. 10). The traversing mechanism may be operated in either 
high ur low speed. Flw changing from one speed to the other, a gear 
selector lover » provided at the handwheel (fig. 31). 

It. A 360-degree traverse is permitted by the traversing ring- An 
indicator. Located above the traversing handwheel, shows when the 
mount has made up to two Cnmfitete revolutions in either direction 
(fig 31). A Belleville spring stop at she Left rade oE the top carriage 
Exrevents rotation itt excess of two complete Luma in any one direction. 
This is to prevent tatigLitig of the data rransmissiem cable. The azimuth 
data transmission indicator is geared directly to the circular rack just 
above the traversing rictE. 

Itt, ELEVATING MECHANISM, 

□. TEte elevating handwheel is located on the right side- of the 
carriage (fig- 10). Mntinn is tra nsmitted Irom the liaodwheei, through 
gears, to Lhe elevating pinion Which engages the elevating rack; therr^ 
by eLevaung of depressing the gun. The elevating mechanism may 
he operated in either high or Low speed. F™ changing Truitt cue speed 

36 
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to the Other. a gear ItdeCtor lever is provided at the hundwhccl HimleF 
[a the Fine tin !he trflvcnsipil handwheel, 

]>, A clu-ich (he j lis provided rve & means of disengaging the 
elevating mechanism (fig. IQ} from she elevating art :u pq-even: 
transmission of mad shocks Tu the elevating gear sysl fm during travel, 
mu, The dutch merhumsm is designed to prevent esc-eesive wear on the 
edges ul the dutch Iresh when improperly mwshfld. The operHl iarwiL 
design oE the dutch prevent! meshing until the teeth are correctly 
nliived The clutch aiming gear is always in contact with the spur 
gear as Itic dutch fork moves the dutch horly nn; the central pin 
moves forward st the some lime. The dutch teeth will not engage 
until this pin ethers the receiving hole in the dutch aiming gear 
This hole a properly concentric im only pne position. At lip* ppsilipn 
the pin will properly seat and the dutch will engage When both sides 
uE the clutch engage, [here is no relative rotation between the din¬ 
ing gear arid the dutdl. anil the tides remain aimed until [he dutch 
is disengaged for traveling position. 

19. IHH.lLih, 

jl. The Irnnt anil rear bogies are of welded cueisLi ucEjekii, Single 

ante typo- The From bogiri is Fitted with ?-lcaf transverse spring and 
has s;ride wheels The rejir bufie is Fitted with conventional il-leaF 
suspension springe and has dual wheels. 

Is The wheels are of Cast spoke COnstruCIuitl with twin detach¬ 
able rims on the rear Fxigie and single dtitfachablr rim* on th* fnynt 
bugie. TJie wheel spoke casting is Fastened to the brake drum.. The 
brake short are casting,* with the lining riveted in the miter surface. 
The shoes bet nrtn»Tcd by c cam a* m the pmetice ip this country. 
The rums arc fastened Tn the wheel* hy means of quick-release lugs 
(fig, 33), The lug* ere loosened and then moved nEnng Lhe rim 10 
bring Them m line with recesses provided For the purpose and then 
removed. The wheel* urn; removed from, tlte spokes by another quick- 
refeafle device (fig, 34). The release pip ib pulled out until the re¬ 
cessed shoulder permits a quarter turn of the wheel end thru the 
wheel may Ew remuyed by pulling straight off. 

c. TTip mouui i* equipped with air brnke* oti all wheels The rear 
tmgir is provided with a scat from which the hand hnike lever may 
be operated in case ui emergencies. The stop lugs (fig- 22) nn the 
German eir hose connection* muct be filled slightly to allow the ones 
on American prune movers to t» Fn^rled, Ai be*t r only a loose con¬ 
nection is poriblg thus resulting in a leakage of air. 

eI. The adjustable height drawbar L* fastened to Ihe front bogie 
axle projection and also controls, the action oF the radius bm* (fig. 46). 
The lunette oft the drawbar islarge epmiah tu fit the pintle on American 
prune mover a Thu bogie* are equipped to take a single Tub* rrgnipnc- 
ter bar to rootlet! the (wo bogies when removed, from the mount so as 
to make op improvised trailer. 


39 
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ACTUATING. 

MECHANISM 


LMEd CRANK HANDLE 


m. rammer. 


4i. To facilitate the hading of rounds at high angle* of elevation, 
an automatic ranunrr is prodded ( Jig, 3S1. This rnmm-cr is mounted 
an. the left top erf the cradle end ss sictmrtrd by a hydropiieumatic- 
cytinder. The rainmej heud is corded automatically during cuunfer- 
reeodl and u released by the action of the hend-tpetatcij loading tray. 

I», The actuating mectmatati (Jig. 1GJ utilises gas and liquid in 
direct contact a* in the reruperainr nylindcr. In ihia ia*ian« Jtw 
cylinder is movable and thr piston is fixed to the cradle. The cylinder 
has: a removable inner liner, eccentrically located, but with its axis 
parallel wHh the axia of the ouEei cylinder. The system is filled with 
liquid to lha level of the top af tire inner cylinder and with nitrogen 
undet pressure. A gas check v*lve is used for buffer action. 


r- As th< 
outer tube 4 


■Lurna 


r Forward until the gua return? to 
the tube Is disengaged -and the load- 
‘ylilldeT from returning the posirion. 
rag Em*i the mixture of liquid and 


buttery- At this point thr 
Ing Cray interlock preve 
The ii'iuttvaiillg force ia 
gas under pressure. 
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■I. As the cylinder moves forward with the gun in countcrreooil, 
She reck anti ppmorr linkage the- actuates the ramming arm in 
the opposite direction, Thus, when the gun ?s in buttery nn rf the 
cylinder lulty pucked, i he ramming arm ts fully extended and the 
mechanism is in ramming position, Th= Loathn^ tray is hand-operated 
arid is mounted on ivvo supporting lugs on the left -side ot the cradle. 
When the gun in tired, the badLn.fi tray ia outboard of the cradle 
slides. and Ihs new round may be placed nn the iray at any time. At 
i he gun returns to battery and the rammer head is fui2y cocked, tin? 
round is placed in lnarlm^ ponLiari by grasping the handles on the 
side oE the tray and pushing the tray n-ver mi its pivot until the ana 
of the round ia on the same line as the axis of the bore. At this point 
the loading tray interfork Ifig- 14 ) r* leLeased and the expanding gas 
fortes the rammer cylinder hack along the piston, thus the rammer 
arm is rapidly withdrawn seating the round, The loading trey inter¬ 
lock wpl] not permit the digger mechanism to operate until the load¬ 
ing tray ia relumed to the outboard position. There is an "AUTO¬ 
MATIC" ( 'A UTOM ATIK" > position (h t 14) on the interlock that 
writ permit the I rigger mechanism to function, automatically when the 
loading tray is relumed to the Loading position. When the interlock 
si on ‘HAND." the trigger handle musi be o[jerated manually in 
order to hre the piece. 

t>. The rammer head ffig 36 / is permitted to swivel on the rammer 
arm. Thus, m order !u ram the round, the raromrr beqd is returned by 
hand 10 a position in which the base oF the round may he engaged. 
When iIl* rout id. ls rammed, the horuoutal sliding breechblock strikes 
the end of the bead and throws it over into a position thud will enabEe 
the recmbng gun to clear. 

L The rammer arm is protected in alL positions by a folding guard 
which hIso serves us a guide. When the gun has brn fired for the last 
lime before preparing for a change of Location, the fending troy inter¬ 
lock may hr operated without z round m the iray, thus releasing the 
pressure on the rammer and permitting thu end oF the juard to be 
InldeJ L>ack. In order to cock ihe rammer before the first round is 
fired, a rcmovahle hahdle (fig, 35) t* available to rotate the rack and 
pinion linkage snd thus force the cylinder hack until the loading tray 
Interlock will lake effech From this paint on< ell operation* art the 
same as previously noted. 

4;. At elevations above 45 degrees the mr buffer operation is re¬ 
duced to obtain additional energy For ramming by permitting the air 
to escape at a faster rate. This is accomplished by setting the buffer 
valve, ai Ibe fi-ont of the rammer cylinder fhg. 35). To "FAST" 
("SCHM&LL"). For elevations below 45 degmes, the valve should be 
set lo "NORMAL" [ "NORMAL")- 
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Settien IV 


OPERATION 


To plntp Lhe lwenjimj in firing jiniiliun 2 1 

To traverse 22 

To rLevn t£ 23 

T□■ operate the bTccch mpchatuun 3 4 

Points to be observed betore firing 25 

Points In bo observed during fit-inn 3b 

Td load 27 

To firo 

To rocoui: 29 

To unload 30 

Tu place the weapon m travrlLni paiHSwi 31 


21. T'l> Pl,At:e T'KK WEAHO* IN HR INC HISITUIN. 

ji, Tbs plifCs ma^ be fired From the wheels Hot mum Ise emplaced 
Jar high angle hre To h™ H-um the wheals 

i[ 1) LTnlitiibet the pramr movpr from the drawbar. 

{2 > Set l he twOfl HriLea tin the rear bogie. 



Figure 37 - fftgogJng Ftevofion &eur 
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fijun 4Q — UftfoUing Rammer Guard 


[3} E-neap 1 ' the elevating gear doicb hy pulling the dutch Jevi 
!o its [townward position (fig. 37). 

(4J Release the muzzle rest (fig. 38) by; 

(•} Unscrewing the muiite tejt lock so that the chain may l 
swung over the barreL 

(b) Elevating [hr PUT1 slightly BO that the xnurile mi rnai t 
pushed forward and down unto the bottom cnn-Engc, 

(5) Level the top carriage by cruss-Jeveting handwheel*, using it 
bevel bidkafof Igo- reference <ftg, 39). 

(G) Unfold the rammer guard (fig. 40) bo the nperatmg positic 
(Re-41 >. 

(?) Coek rbr rammer assembly by notating the rammer cran 
handle in a counterclockwise direction (fig. 41). 

It. To EmpEfcrr lltr UlnimL. 

(1) Unlimber the prime fndv*r [ipm the drawbar, 

NOTE: Tile operation of disconnecting both bog be* u identical, 

(2) Operate the winch until the chain takes all the weight froi 
the locking jaws (fig. 42). 

(3) While one man steadies the wmch, disengage one locking ja 
at a time by raising handle (figs. 42 and 43). Repeat for the ntbr 
locking jaw on the bogie, 





fjgurr 41 - totfkrrlg A\ 


vws-aa wi 




figure « flojic IraJimg Ji 
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UCAfl BOtitt H00tt : 


Urt - Star flogi* Hnoti fnigogrcf 
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Figure SC — SrafeJrtg jM&Urtf and Ou^rJggtfi 


(4> SimU]l»hKflMSTy with lilt above, lower the side oUlrsBgpcs by 
performing the Following steps. NOTE: The instruction plate (fig. 44) 
mi the letl outrigger teeds "VGR AUSLQSEN DEE STL’TZEN 
SEITENHQLM DUHCH 2 MANN FESTHaLTEN" which tram* 
luieri rnMn^i "Before releasing the side outrigger aupporta, steady 
[ Lbr out riggers) by 2 -men." 

faj ReieaiioE the Iqcft&iE bar pfongrr {fig, 44). 

fb) Removing The safety chains (fig. 44). 

fej Swjngmg The outriggers down 

fti) Locking the outrtEEPni m pLaoe by rotating the locking pins 
(rig 4.1). 

(5) When the mount ia completely lowered, unhook the- bogie 
ch.'ilriS (Tift 4 ft ), 

£G) Disengage ihe ht»6tjs securing the bogiea to ik* mount (tiga. 
47 and 4B). NOTE; Dnhoult the bunt luigie Ftsl. 

(7) Rcmtsvr thr bnei«* conncrf them Togelher with the. Irarts- 
por;or bar. and wheel them away aa a complete trailer unit. 

£ 6 ) EngiLgc Lbe rletatmj gear dutch by putting the clutch lover 
fo ru dnwTiWnrrt puMtton (he- 17 >• 
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(b) Elevating the Run slightly w tTisit tlw mijzrle r-c-rt may be 
pushed forward and down unto the bottom canizige, 

( 10 J Sujjjwirl the bul bm carriage acid aide mjlrrjtjfers with the 

leveling jaclt* ( h E- 49}. 

<11} Secure the mount in position by driving the stakes through 
the bottom ourrLnge ilcuJ outrigger!! ns shown us figure SO. 

(12} Level the !pp norna-gp by the rnjsn-leveltng handwheels, 
using the Level indicator for reference (fig, 39}. 

(IS) Unfold the rammer guard (tig. 40} to the operating position 

(fill). 

(14} Cock the tammer assembly by rotating the rammer crank 
handle in a counterclockwise direction (Fig. 41). 

22. TO TRAVERSE, 

u. The traversing handwheel u located, on the tighl side of the 
carnage (fig. IQ). Senate the haudwbcrl clockwise for right traverse 
iuid counterclockwise for let? tie verse, either in high or low speed. 

fl) To Thu verse in Low SpSeu. Trip the gear selector lever 
(tig- 31 } toward I he mnunl so that the level wilt engage one of the 
four notches on the inner collar on the traversing handwheel shaft, 

£3) Tn TRArtH&h EEa Hjoit ShfcltP, Trip the gear selector lever 
pwqy from the mnunl so that the Eevtr will engage rule of the four 
notches on the outer collar on the fruvemnE hmidwheel stmFt 

23. ltJ ELEVATE. 

a. The elevating handwheel Is located on the right aide of the 
em-rLage [fig JO}. Rotate the handwheel clockwise for elevation and 
counlcrclcurkwrise tnr dbprewUiH, either in high or kiw speed, 

(1) Tn E-LEV-ATE IN Hir.H Speeh. Tnp the gear selector lever 
away ftrara i he mount m that the lever will engage ciw of the lout 
notches on ihe cuter rnllnr on she elevating huftdwfieaJ shaft 

(2) Td ELEVATE IN Low SPEED- Trip the gear selector lever 
toward the mount so that the lever will engage one of the lour notches 
on the inner collar on rhe elevating handwheel ahaft 

21. TO OPERATE THE RREEtTI MECHANISE. 

a. Tn Open. 

(1} NcwmaJly, in action, die breech is opened, percussf-cn mecha¬ 
nism cocked, and cartridge case eairacted during countamcnil of 
die gun. 

<2} To open the breech manually before inserting the Initial 
round of Hrntti unified, grasp ihe braech actuattrvg lever ami viu**ie 
the lugger tu release the returning e»trh (fig. 51). Rotate the breech 
actuating Lever clockwise as Far as it will gp, 

(3) Opening Lhe tweech manually may be performed either dur¬ 
ing the engaged or disengaged position of tht "SEMIAUTOMATIC' 
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SfMJJUrOMATrC -HAND ' Cofrii 


HAWD" (-SEMlAUTOMAT)K HANEr) catch. Wkh the catch en¬ 
gaged- a strong puS! to rotate the breech actuating lever is ncn?4*a,ry. 
To engage the catch, puli dawti an the catch plunger and raise l he 
catch tti front to engage £he hreeeh actuating mechanism {fig- 51), 
The catch is cStsertiaijeci when it is presaed down Ln front £f:g> 52), 
l>. To ritfK, 

tf) Normady. In action, the breech ia claaed by the cartridge b**e 
tripping the extractors* thereby releasing the tjreethbteicSc. which dosea 
due to Lhe force of the spring in the breech actwaring mechanism. 

(2) After the ft ring period, it :s necessary to close the breech. Th» 
Is accomplished by rotating the extractor actuating lever in a clcck- 
wise direction (fig. 51) or operating the Loading Iray interlock wuhoui 
a round in the tray 

25, POINT* TO BE OBSERVED BEFORE FIRING, 

a. lubrication. AH points should be Ihounughly lubricated aa 
prescribed {par, 33). The- recoil, recuperator, end rammer cylinder 
should be Ailed to proper ml levels (para. 37, 38, atid 39). The 
recuperator and ram met cylinders should be charged to proper gas 
pressure (pars. 37 and, 39), 
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26 , POINTS TO BE OBSERVED DURING PHONG. 

a. IT the gun fails to fine, the [allowing safety precautions must be 
observed: 

( i } Sinntl fEeHF of the path of recoil. 

{2) Keep the gun at bring elevation, Do not dept ass die pars*, 
(i) Keep the gun directed m trsverra cltlwr on the target or an a 
safe plate in the bold of firo. 

{4} The breed: will yot he nprnerf aunt at toast 10 minutes after 
tfw last unsuccessful attempt to Fire the piece. 

27 . m LOAD, 

u. Place the shell mi the loading iray amJ swing The tray m line 
with the am* of the bore of the nun. At this point the loading tray 
interlock ia released and Use expanding w-s Jorre* ihe rammer cylinder 
hut:L nSir-ng ihe piston; thus the rammer arm la rapidly withdrawn, 
raahng the round riirr- 5U .1 Swing the empty Eoadaiig tray brick to it* 

rwiguial uuiboard at loading fyjSLLion. 



Figure S3 - 51*5*11 PcntWJy Rnmnned 


h. When firing at angles above 45 degrees, set the buffer valvo to 
“QUICK" rSCHNELL"> {fig. US) by turning the valve dockwise. 
At angles below 45 degrees, the valve is set to "NORMAL" { 1 'NOR¬ 
MAL" J by rotating the valve counterclockwise. 
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OPERATION 

28. TO UHL. 

u. With the loading tray interlock set ni "AUTOMATIC" ("AU- 
TOMATIK”) [fig, 5.1), the gun wLli (ire as loan as the landing tr*y 

rtears the p.iLtti til remit ahd is returned by hand tti iti GUI board Of 

Firing position- 

h. With the loading tray interlock set lh "HAND” (“HAND" ]. the 
gUn mwl be tired by pertcM-ruing either title oF the Jnllewirtf; steps,: 

£ 3) Raising the firing lever on the left side oE the cradle [fig, 53). 

(2) Futhng tile aindtjury trigger on the right side of the trurllr 

[fie. si). 

2*f. 10 REtOLK. 

■I-. In case oE a miifira, it will be necessary to recoct the percusBicin 
mechanism by lotatittg the cocking Lever in a count ere loclcwtw dire-.-, 
tion as (nr -i* the word, "W EIDER SPaMNEN” which means "RE- 
COCK." Then return the cooking Lever to its original position nt 
"FtRE" ("FEUER") [fit 31). Fire the gun as described in paragraph 
28 again: and ilT the gun again misfire*. wait tfl ttuisuhm and then 
LmJousl ns described in paragraph 30. 

38, TO UNLOAD. 

a. Open the breach. TI the extractor does not eject the shell, grasp 
the shoulder on ihe cartridge bust and withdraw u from the bicech 
recess. Then reload the gun. 

m. TO PLACE THE WEAKEN IN TRAVELING ItJtfITION. 

n. To place the weapon in traveling position niter having been 
fined tram Hie wheels: 

{ I) Release the preoure on ihr rammer by operating Lb* loading 
tray interlock without a round in. the tray. The rammer guard may 
now be kildrd hack. 

£2) Swing tho middle mt up to ucrtkal position end secure the 
gun to it. 

(3) Disengage the elevating gent clutch. 

(4) Release the hand brakes, 

(5) Connect the prune mover to the drawbar, 

li. To plant the weapon m traveling position alter having born 
fired from emplacement 

£j.) Release the pressure oil the rammcf by operating the Enndirug 
bay interlock withoul u round in !he trny. The rammer guard may 
now be folded hack. 

[2) Withdraw tile ustta mid secure them in their place* cm the 
uutri(js*«- 

(5) Swing: the ttmrrh* rest up to vertical position and secure the 
gun to it. 

£4) Dbenga&e the elevating gear clutch. 

{&) Remove the tninstmrlet bar from between the bogies, 
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($) Secure the boaiea to the mount by engnEmp the tioofc:; pro¬ 
vided for the purpose, 

(7) Connect the bosSe chains to the bottom rarruiEe. 

(S> Place the side outriggers in traveling position by: 

(a) Unlocking [Lie uuiriggers by nutating ihe Lacking puss*. 

(h) Swinging ihe outrigger* up ngatoTt the mount-, 

ft) Engaging the Locking bar plungers, 

(d) Securing the safety diaiiti 

(5*) Operate The winch to re iso the bottom carnage high enough 
to engage the locking jewi 

(10) L^jwer the hoi tom earrings Until it* weight settles irt the 
locking iaws, 

NOTE: Use steps {9} and (10) with the ftntit bogie fir»L 

(11) Connect The prime mover to the drawbar, 
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S«)iaji V 

LUBRICATION 

Iimuiurtion 

Lubrication guide 

32. INTRODUCTION, 

u. Lubrication is. an essential part of preventive maintenance. de¬ 
termining to n great eaifcm the serviceability of par La iltul nSsteittbLieA. 

33, LUBRICATION GUIDE. 

a. firnml. Lubrication initruCbotlx fat this materiel aft cntuulj- 
dal-ed eel the lubrication guides f'L'iis. 54 and 55). These Specify the 
point* to be lubricated, die poried* of lubrication, and the lubricant 
io be used. In addition to the items on the guides, other small moving 
jinrts, BLicb as hinges and latches, must be lubricated al frequent 
intervals, 

b. Supplies, In the held it may not be possible to supply a curo- 
ptetfl assortment of lubricants rallied for by the lubrication Buirtp? to 
meet tbe recommendations. It will be necessary to make the best use 
of these available, subject to iptspeeilnfi by the officer coociertstd, in 
consultation with responsible ordnance personnel. 

r. Oil ha lei and lubrication fittings ere painted red for easy iden¬ 
tification, 

il. American lubrication guns and couplet* will fit rotm German 
lubrication fittings 

r. American and German lubn.'caticwi fittings are intembangcible. 

f. All (tear cases should be disassembled, cleaned, and lubricated 
with GREASE, G.D. (seasonal grade), by otdnsnte personnel at the 
earliest opportunity available, and every 6 motilhs thereafter. 

g. Wheel Rrariisg*, Remove bearing enne assemblies from hub 
and wash spmdle and inside of hub with SOLVENT, dry-eleantng. 
Wet ihe Bpindleand mstde o( hub and hub cap with GREASE, general 
purpose. Nts. 2, to a maximum thickness of ' Inch only to retard 
rust. Wash bearing cone* with SOLVENT, dry-cleaning. Inspect and 
rep Lace if necessary. Lubricate beannEB with GREASE general pur¬ 
pose, No- 2, with a packer □? by hand, kneading lubricant into all 
spaces in the bearing, Use extreme care is protect bearing* from dirt, 
and immediately reassemble and replace wheel Do not fill hub or bub 
cap, Tbe lubricani in the beatings is sufficient to provide lubrication 
until tbe next service period, Any entfe** might result Ln leakage rata 
the brake drum, 
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CHAPTER 2 

GERMAN ae-MM ANTIAIRCRAFT GUN 
AN Cl MOUNT (Cant'd) 

Section VI 

CARE AND PRESERVATION 


General . .... . 34 

Mount -, , , — 35 

Recnii Liquid , __,_^.*i_. ■ 36 

Pilling Find charging (he recuperator cylinder 37 

Filling Lbe s ecoi! cylinder 33 

Filling and charging tlie ranimcr cylinder 39 

34, GENERAL 

R> Can. 


f 1) The cennniiKT will ci^mint the bare before each loading to 
ascertain end remove, if necessary, pnrtmrts af fowdiu bag or un¬ 
hurried powder remaining in the bore. 

{2} In dnnine after hnuig, waih th* bore with a solution of '/* 
pound of SODA ASH in 1 Ballon of wafer. Wipe dry with ibe bore 
sponge covered wjth dean 'while rag-a. Oil the bore with OfL, engine, 
SAE 10, if temperature is hciween plus 32 F end 0 F. Use OIL, 
engine. SAE 3fl. above plus 32 F. 

£3) Lubricating instroctrans ate given in paragraph 33, 

(4) When the materiel is not in u*=, covers must be used. 

It. Rrrirch Mnichjnii&m. The bretrb m*rhaiiiim should be kept 
clean and ihe parts well tubncnled. Disassemble daily or after firing, 
clean with SOLVENT, dry-cleaning, and oil with OIL, engine faea- 
sotud grade). 

r. Firing Meehan ism. These parts require the same attention as 
the breech mechanism. Therefore, Frequent di-wi&embly for ih* pur¬ 
pose of cieanLh E and lubrication according to the Lubrication guides 
(figs. 54 and 53), is raqutrad. 

3o r MOUNT. 

a, Attention should be given in cleaning, Eubricatmg, and to loose 
or broken parts. Lubrication, with the method and frequency of appli¬ 
cation, is carried m detail iti paragraph 33, 

h. The mount should be given a daily general irrepeciiorL by the 
chief of section of the gun craw. 
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CAM AND PRGHftVATION 

art, s£eoiL liquid, 

a. The jerupmilcw, rtcgil, nnf) rammer cylinder* arc filled With 
(ho same liquid, The liquid used is 60 percent glyoenine and 40 per¬ 
cent distilled water by volume with 1 ounce oE caustic soda per 3 
gallon* ui Liquid. This miilon 1 , while rtol a duplicate ri the German 
liquid, m entirely mtwfqcinry h* = substitute- 11 the recommended 
liquid is nol available, COMPOUIND, antifreeze {ethylene glycol 
type}, may b* used m the same proportion .us glycerine with the same 
gas pressures as when using liquid. 

37. EIL1.1NG AND CHARGING lUt' tttCt PEHAlOft CYLIN¬ 
DER. 

Sh Remote the liquid and gu* filling plug and the drain plug at 
the rear end of the recuperator cylinder, Opvn the ebs valvo at least 
three- full tmTii (fig. 56), 

li. Place the gun at a ram-degree elevation and a rero-degjee cant. 
Using a runnel, pour m Tergrl HqukJ at the gas mid Liquid hi ling hple 
(fig 56} until it overflows At the drain hole, Apprt^irmitriy 4 Vi rhL 
Inm will be tequirarl Replace the dram plug, 

r. Straw adopter and pressure goge into the gas and liquid filling 
hole (fig, 57} and runneri to niimgen supply. NOTE: To make tha 
Amencun adapter Fit the Liquid end gas tilling hole in ttur reL-uiierainr 
cylinder, an shown in figure 57, an adapter must be improvised. The 
mulethreads at one end of ttrla improvised adapter are H threads per 
inch and the outside diameter is 0.9(10 English thread. The female 
threads will receive the American adapter. An Li-inch diameter hnle 
runs through this adapter io allow passage of the goa {fig. 5S>. 

it, Clone (he gas valve on the recuperator cylinder and check the 
gas Line for Leakage, 

e. If the gas line ia light, open the gas valve on the recuperator 
cylinder about two turns and charge with gas until appmojoFruitcly (iM 
pounds per square inch are recorded on the pressure gage. Close the 
gal valve on the recuperate^ cylinder mid discottnecfc the gns linr. 
RepLere the gas and liquid Filling plug, 

38. KILLING THE RECOIL Cl UNDER, 

n, EJevaie the gun to approximately n 2 -degree elevation and a 
thdegree cant. 

It. Remove the two liquid filling plutjy at the top front end uf the 
recoil cylinder. Also remove the two overflow plug* cue at the front 
end and one at the left sid* of the cylinder. 

f. Using a funnel, pout in recoil liquid at one oF the liquid filling 
holes (fig. 59} until il overflown at the front overflow plug (fig. 59), 
Approximately 2 Vi gallons are required. Replace the Front over¬ 
flow plug. 

■I, Continue to pour until the liquid overflows at one of (he iqp 
filling holes. As entrapped gas writ rouse the liquid to overflow, it Is 
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desirable to wait until the lurbulcnc* nibwidcsi then ecintittsio m Fill. 
Hrjit lire the Liquid filling plugs. 

e, Depress tbs sun to the honjnnial and pota- rcmil liquid in the 
i;rte nverrlow h&Lc liittU It mw Alj^b, Replace the [dun, 

f, Elevate and lolly deputs* the pstcr he least three times to Few 
Che emtapped gas. and I hen elrvHEc to t» 3qdrip-ne elrvurinn. RsrmiVe 
rhr liquid filling plug* again and add liquid if necessary, 

ao. filling hm* aumurcr. the uammhu trvu>i>tR. 


Ii. flenwvi* the liquid and gas filling plug- 
r- h Open the gas valve about two turns (fig, W). 
hi, tlsung 4 funnel, add rreoLL liquid until tiie liquid overflows at 
the flss. and liquid filling hole, 

r. Setew adapter and pressure gage into the gas and liquid filling 
hole (fig, 61) and connert in nitrogen supply. NOTE: U*e the same 
improvised adapter described m paragraph 37 v (fig. 

(, Close the Bn* valve on the rammer cylinder and check the gn* 
line for leakcific. 

p. If the gain line is tight, open the gas valve on the rammer 
ry I inner a Limit two turns GEiil fill with nitTogBn until approximately 
3JS pounds per sqiwire inch are rernrdrd cm the presauie rags,. Close 
I he g;is valve Tuily and disconnect 5 hr get line. RepLarr the gas and 
liquid filling plug. 
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Section Vll 

INSPECTION AND ADJUSTMENT 

Qtncril n _,_,_i , i i_ , .i n „ ...-_,_:_..... 40 

Inspection of gun 41 

Imp-erf inn, of breach macbanism 42 

Inspection of firing mechanism 43 

Inapttlmn of traversing inrclinnijm 44 

Inspection of elevating mechanism 45 

Inspection of recoil and rtsLiJperstor medsdniim-a 4h 

Inspection of rammer assembly 47 

Inspect ion of mount 43 

Inspection of bogies 40 

Inspection of brakes 50 

inspection of equilibrators 51 


40. GENERAL. 

a. Inspection has m its purpose the detection of conditions which 
cause improper performance. Such conditions may be caused byi 

< 1) Mechanical deEwnepde* resulting from ordinary wear and 
breakage. 

( 3 ) Faulty 41- careless uperoflon. 

(3) Improper earn (servicing and Infer tea lion) ■ Inspection should 
atwaiya be accompanied by corrective measures to remedy any defi¬ 
ciencies found. When properly carried cut. inspection and necessary 
corrective maintenance will insure the maximum religbahty und per- 
formnuce of the motetieL The following inspection should be made at 
regular intervals not to ejected 30 days during both active and in- 
■ttrv* seasons. 

It. Before milking a detailed inspection, the gun and mount should 
be inspected .in general for evidences of faulty operation, care, and 
maintenance. Any unusual conditions which might result in improper 
operation or damage to the materiel, most be immediately remedied. 
Untidy Appearance and evidences ol rust or demrrierpeioo rouxt be 
eoriected. Missing or broken apparatus mus* be replaced. 

41. INSPECTION OF GUN. 

l^pvttUn Ad|uMm*nr 

Note condition of bore. Look for Remove any rtw!. Clean and aluafe. 

mat. Note lubrication of bote- Wipe dry and lubricate. 
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INSPECTION AND APJUSTMENT 

42 * INSPECTION OF BREECH MECHANISM. 

In^iKhm A d (vil rt, frfl r 

Note smoothness of operation If the mechanism doc* not cspefoie 
uJ the breech mechanism in smoothly, disassemble., -triton, 
opening end dosing, examine the parts for wear or 

breakage, “ n d rc-pluc-r unserv¬ 
iceable parti Lubricate ih= 
mechanism and reassemble. IE 
it i* Htlll rtLfficu.lL Co upetUie, no¬ 
tify ordnance mnintciuisiee per- 

Kjntie]. 

Examine the breechblock and If not pcasabSr to smooth or clean 
breech recpDi for bum, inden- with OXfTH, crocta, notify 
tations, rust, pitting and other oidnance mantlenance pcram- 
evidenea of elusion. n*L Do apt ouc any other abra¬ 

sive. 

45. INSPECTION OF FI RIM. MECHANISM. 

Nob? the union of [he firing Hepsit or replace part* of the pti- 
mechanism by pulling on tbe oustion mechanism release pa> 
fiting Sever. Then open the sembly, percusMofl mechanism, 

breech and rtnte whether the end cradle firing mechanism 

percussion mechanism hoi which may 6* worn or broken, 
been cooked during tbe operEi- 
tion of opening the breech. 

Close the breech again and 
operate ihe firing 
With the brunch ck™=d, eucSt 
the percussion mechanism us¬ 
ing [tie racking lever as¬ 
sembly. 

Lk INSPECTION (IF TH A VERSING MECHANISM. 

Operate the traversing mecha- Lubricate- If ibis rads, nbCfy ord- 
nism to determine smnqthnM* nance maintenance personwl- 

af opera I ion and whether 
there ix any backlash of piny 
in the mechanism. 

Inspect for defective or broken Notfly ordnance maintenance per- 
parte ksPucL 

Eaamme For proper Tubricstjon, Lubricate if necessary, 

+5. iN-SPtCnUN OF ELEVATING MECHANISM. 

Operate the elevating mucha- Luhrtcate, If this fails, notify acti¬ 
nism to determine smoothness nance mattiietuitiee penomub 

of operation and whether 

n 
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iPI^KlI*" AiljuilhlHrV 

theft* is tttiy bpcklojh or play 
in the mechanism. 

Iriip&cL Liij defective nr broken Notify ordnance inakitertMwe per. 

pert*. KfjjintfL 

£naraine for pft:p*r lubrication. Lubricate if necessary. 

4G. INSPECTION OK RECOIL AMl RPCI 1 PKRATOR HEEil- 
ANiaSI& 

Check recuperator cylinder for To check the gas preiisuje: 

propor amount oF gas pressure Sec Ehht thnr Efl s valve on the 
and liquid recuperator cylinder is tEmetE, 

RertLaVe Lhe liquid and g&3 fill¬ 
ing plug and install the pres¬ 
sure gage securely. 

Open ilie gjtH valve and read 
the pressure registered nn die 
gage. The normaL pressure is 
600 pounds per square inch. 
If the recorded pressure :s 
less than normal, proceed as 
rn paragrsph 3?. 

The gas pressor* piny p Iso be 
checked without the use oE the 
gage, by EJeVpLLRjL the gUn SO 
maximum elevation and Shen 
jacking it out of battery and 
blocking in the recoil position. 
If the gun elides into battery 
rapidly wIkq the block is 
knocked out. the gas pressure 
is sufficientiy high For proper 
operation. 

To check the liquid level:: 

Dtpi m the gun to minus 1 dc- 
5™*- 

Gently open drain plug not 
more than yu* turn and nole 
whether liquid flow*, IE it 
does, there is sufficient liquid. 
IE do liquid flows, the cylinder 
most be purged of gas and 
refilled with liquid ax de¬ 
scribed. in paragraph 37. 
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CbwJt the recoil cylinder for 
proper amount of liquid. 


Eaenctse Tht weapon using a 
block nnil UckLe In del ef ft*, me 
the amount dT recml, which 
should be 41 Vi inches at a 
fl-degree elevation and 37 H 
inches at maximum elevation, 

The pun should nor jump or 
slam into battery. The gun 
should fair into buttery 
sntouihly a gains® the action of 
the recoil mechinus ftl 

Nnta whether or nut The rntoll 
and rfCrtpe rotor piston Tads 
are properly secured to the 
breech ring.. 

Inspaci for any Leakage of liquid 
aiound the recoil or recupera¬ 
tor cylinder* 


To check liquid: 

Elevate I he gun to ti 2<leg*er 
elevation, 

(SrirtOYfl the Liquid fjJJjnd plufll 
The liquid should be up to 
the Level of the filling holes. 
If it is nectary to Add 
liquid, proceed as in para¬ 
graph 3d. 

If necessary. chock the gas and 
Liquid cement oi the rtcupeia- 
for cylinder, should the weapon 
recoil in MKeaa of the prescribed 
diatancra tpar. 46 a), If cylin¬ 
der eh full, nuiily ordnance 
maintenance personnel. 

If necessary, refill the recoil cyl¬ 
inder, li lhis. does not remedy 
the condition, notify ordnance 
iT-.iur.tehvncv personnel. 

Tighten if necessary. 


Notify ordnance mainlenHTica per¬ 
sonnel, 


-17, INSPECTION Ob K.VLlMtH assemble. 


Chock the rammer cylinder for 
proper amount of gas prrwwre 
nnd liquid. 


To check the gaE pressure: 

See that the ga* valve in the 
rammer cylinder is closed. 

Remove die Liquid and gas fill¬ 
ing plug ed the pir filling vent 
and install the pressure gage 
securely 

□pen the valve and rend the 
pTesame registered on the 
£flga. The normal pressure is 
212 5 pounds per square inch. 
If l hr rrcceded pressure is 
lea Hum normal, proceed AS 
in paragraph 39. 
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LftfafnOiQn MlUlKlDMl 


Check like smoothness of the 
rammer tray for but* or mat. 


Inspect for any Leakage around 
the rammer cylinder, 

Oprrate the rammer assembly 
by cocking the rneihenistm 
then release the pressure on 
the rammer to determine 
smoothness of operation, 

48, INSPECTION OF MOUNT. 

Inspect the pintle bearing far 
lubrication. 

Enspet-r tike trUJlftlOfl befirlrlga For 
rhanlinns and lubrication. 

IM r INSPECTION OF B0GJE& 

EjmrtUn* the winchei for broken 
parts, smoothness of opera- 
uno, and lubrication. 

Check to aee that fhr leaf spring 
clips are tight and that the 
Epnne center holla aft not 
worn. 


To check the Liquid loed pfl the 
rammer cylinder. 

Depress the gim tu minus 1 de. 
Brae. 

Gently open the gas and liquid 
filling plug not more than 
ona turn and note whether 
liquid Hows. If rt does, there 
is sufficient liquid 
If no liquid flowst th* cylinder 
must be purged of gas and 
refilled with liquid as de¬ 
scribed in paragraph 3$. 

If not possible to smooth or clean 
with CLOTH, crocirt, notify 
oriiruLdce maintenance person¬ 
nel. £7p not use any other abra¬ 
sive. 

Notify ordnance maintenance per¬ 
sonnel 

Lubricate is necessary if this 
fails*. notify □rd.Tinrtee mainte¬ 
nance personnel. 


Lubricate if necessary, 
Clean and lubricate. 


Repair any damage or replace 
broken parts. Lubricate if nec¬ 
essary. 

Tighten the spring clips or re¬ 
place spring center bollA if 
necessary'. 


5G, INSPECTION OF BRAKES, 

a. Power llrukm. Inspect the power brake mechanism at frequent 
intervals to discover air leaks. Ail air Line connections must ha tight 
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INSPECTION AND ADJUSTMENT 


m 9A 

SO-St 


In caw leakage test shows a 2-lnch diameter soap bubble m S *ep 
and* notify ordnance maintenance personnel. 

Ik- Rond Brakes A hand brake levtr ir mounted on ibe rent bogie, 
The lover la retained in position by a latch engaging □ toothed hj- 
ment If the hand brake does not hold, notify ordnance maintenance 
personnel for any rvwcessary adju^tment. 

SL INSPECTION OF" F^tULIBhATml*. 

a. If the elevation handwheel is difficult to optrete, it is possible 
that the equi Libra lor s are not compenwtinfc far the cmhAla rated weight 
of the gun. Notify orrJnance maintenance personnel for any sdjuirt- 
ment necessary. 
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CHAPTER 7 

GERMAN B8-MM ANTJAIRCRAFT GUN 
AND MOUNT (tout'd) 


heUon VIII 

MALFUNCTIONS AND CORRECTIONS 

Mu I Imvrtion ol E'i n 52 

Malfunction uf mount 53 


52. MALFUNCTION OF (iUN, 
in Fjtili ttf Fire; Nn Percussion vii Primer► 


Broken w week firjiig. spring. 
Broker; or deformed firing pin, 


Seer nut retaining the firing pin 
in corked ptmUon. 

In. Fails tip Fire l Mil After St 
Percussion mechanism and per¬ 
cussion mechanism release as¬ 
sembly parts not working 
freely. 

Weak firing spring. 

r, Fails ti> Fire ft Kfii Proper 
Defective primer. 


el. Fails to Entrarl FtnpU 
Broken extractor. 


Remove nr mg sprmg retainer, hr- 
1HE spnpfi, and firing pin bolder 
assembly. Repisce broken or 
deformed parts. CLean and lub¬ 
ricate: then replace in bncecb- 
hJock. 

Remove rhe war anrl sear .ipTing. 
Clean and lubricate: then re¬ 
place, 

i trill Pmusrions m rrimrr. 
Disassemble and examine care¬ 
fully for birrs, or rough surfaces, 
Smooth with CLOTH, crocus* 
yr an oil stone. Clean, lubricate, 
and reassemble- 
Replace. 

PrctnUh' mi Pci.. in Qlrlil.I, 

After tiiree percussions. wait 2 
minutes before opening hreech; 

I hen mnerL limit liei routtd of 
ammunition. 

Curlridfte Luie. 

Carefully remove the ease by 
operurmE. frmrt the muEiie ertd. 
Examine the edee oF the cham¬ 
ber Tor deformation or burs 
whkh might cnuEe difficult e*‘ 
fraction. Disassemble mechan¬ 
ism. Replace pitracior, if neoea- 
sary. 
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?. Mbrn-e. 

Cdwii [?r:K)nn 

Defective ammLUMLioiL. In case uf a jniif.re, at least two 

:h- ikrfrc nrfriitiomil attempts ba 
ftro the piece should be made. 
The breechblock will fiat be 
opened until at least 10 minutes 
&het the bat unsuccessful at¬ 
tempt to ftTC the piefir. The gun 
will bo kept directed in eleva- 
1inn pmd Traverse either on the 
tajy.ct or on a safe piece in the 
field of fire, 

i. ItrccHhliknh I Jiuidfr Up Lie Hl'inifiM to Kill! tJnrfrd I'n-ilintn. 

Improper cbmnhermn of cuit- Attempt to close the hreech. If the 
ridge case. breech w i LL not close, open the 

breech and insert another remwi- 
If the anal Fund ton recurs no¬ 
tify the ondnnnr.fr maintenance: 
personnel 

Bnafrchbluck ifriaed. Notify ordnance rnainleftirKe per¬ 

sonnel 


!H» MUTl MTlltn tli Mill NT, 


p, I .On tfelurlt? In lliilkrv 

Ettahveamdunl of recoil liquid 
in recuperator cylinder, 

Imufficietit amount of liquid m 
recoil metbaniim. 

Recoil mechanism out of order 


with Ton Ocbi a Short* 

Drain and recharge the nrcuprra- 
tor cylinder with liquid and air 
pressurr, a* deiscrdpfrd b pata- 
graph 3?, 

Fill rfrcml mechanism, as described 
m paragraph 3 F5. 

Nullify nrdrtartCfr maioUftumca per¬ 
sonnel. 


h. lillll r’llil* lU Return Ihj RalLrrv. 


Excessive friction as stuffing 
ticUtes. 

Damaged ffPpiI slides, piston 
rod, or piUfla 

insufficient amount of liquid and 
gas ptsuure in recuperator. 

Recoil mechanism out of order. 


Notify Eirdmiiice maintenance per¬ 
sonnel. 

Notify ordnance maintenance per¬ 
sonnel- 

Charge the tccupi-rmcr with liquid 
and gos pressure, as described 
in paragraph 37, 

Notify ordnance maintenance per-- 
sotuwl 
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£?"'« Drrnrfinr. 


Lit (it e>l luhncritiini:, or srcirtnii or 
■"freezing" oE siding aurfacea. 

i'. Siiiin.lie (ImmltTfEniil 

LseL uJ JuljnrpTKiii or scoring of 
Ending surfeces. 

il- I'Un Hmiiln Murf Than l 
Insufficient amount of liquid and 
gas pressure in recup*:rntqr 
cylinder. 

r. Cun Slilk'e Out Ilf Unllrr 
Insufficient amount oFliqubd and 
gaa pressure in recuperator 
Ejilndft, 


Notify OFdnanct main tenancy pae- 

jwkI. 


Notify ordnance inaintanaritu pc-f- 
Scwinelr 

lie Muikliimm UE^aiu v Atluifhl. 

Charge ltut recuperator cylinder 
with Liquid And gn?. pressure, as 
described in paragraph 37- 

Whrn Slightly Mnalnir 

Charge the recuperator cylinder 
with liquid and gas press ui«, as 
described in paragraph 37. If 
trouble repeatB, notify ordnance 
maintenance personnel, 
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CHAPTER 2 

GERMAN SS-MM ANTIAIRCRAFT GUN 
AND MOUNT (Gont'd) 


Seel ion IX 

DISASSEMBLY AND ASSEMBLY 


F Wl ijjup h 

General 54 

Tu disassemble the breech mechanism 55 

To fiSMmtilc the breech mechanism 56 

To dlaBEniubEe Che hreech fltHjpfms methnnuurt 57 

To assijnihhj 1 ti-r hr-r-ill'll meChjErliiitl 53 

34, vekeiul 


d. Weuf, breakage, droning, and ::LspeVUnn, make nbCtiSfiary the 
occaskmat disassembly of various parti of the gun and mount, Thi* 
work comes under two bonding that which tony h= performed hy the 
battery pP- Sonne I with the eijuipcntuL fujmshed arid that Which filUSt 
be performed by Lra-ined ordnance personnel 

It. The battery personnel may. in general, do such dismounting 
ae is required far battery use, Such work should be dptie in the manner 
prescribed herein. Any difficulty which cannot be overcome by the pre¬ 
scribed metliod must be brought to the attention of ordnance personnel. 

c. The battery peraonnol will not aHcrnpl In disassemble nny pan 
of the recoil merhnniEm nm pmEvocired in this manual, nor do any filing 
□n the iEghn nr gun parts; and only by order of the battery commander 
ud any mount part 

iL The u» of wrenches that do not fit Snugly on the part* should 
he n voided. They wd| nut only Ini I to Lighten the part prapetly but 
will damage the owners of the nula end bolt heads- Tbrrr ja plan 
danger of spreading the WrcricheB and rendering them useless. 

i'. Before nttcmptms the assembly uf the larger meebaniamik the 
ii¥»mh]y uf the subassemblies should be completed, In nil wsemhly 
operations. the bearings. sliding surfaces, threads, etc., should be 
cleaned and lubricated. 

So. TO DISASSEMBLE THE BREECH MECHANISM. 

a. Set the gun ate U-degrce elevation and close the breech. Re¬ 
move ilie Locking pin (fig, 13) and remove the breech operating rrpnk 
tfi- 62 ). 

||. UisepsAge the -SEMIAUTOMATIC-HAND" C’SEMIAUTO- 
MATIK-HAND") catch from the breech Actuating mechanism ffig. 
52).Then remove the breech actuating mechanism ns a unit ffia.63). 

r. Rotate the eatranor octiaating lever and remove it from ihe 
breech ring (Bfc, 64 ), 
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DISASSEMBLY AND A5&EMBLY 

■ifi. TO ASSEMBLE lilt BREECH MECHANISM, 
u> To ussembie the breech mechanism, perform the steps neces¬ 
sary in disassemble the breech mecliuntsm in the reverse order, 

37, TO DISASSEMBLE THE BBEECH ACTUATING MECH¬ 
ANISM. 

u, Wsth the breechblock removed, replace the breech nettieiing 
mechemsm as a unit m the breech ring, with the breech mechanism 
iictuatiog lever and breech operating cufllt usaembled. 

h, Engage the "SEMilAUTOMATIC'HAHD ,r {''SEMIAUTO- 
MATnC-HAHO”) catch to the hreech actuating muchanrsm- 

n, Remove the locking pin and SoclcLreg collar from the actuating 
shaft (fig, G&>- 

pI. Rotate the breech ntechanifiRi actuating Igvet slightly towards 
the open poxitpon end remove the actuating racchahlum upper hous¬ 
ing {fig- Allow the lever to rotate beyond the closed position until 
Oil spring pressure :a Lost- Remove die upper sprang and top spring 
cover {fig. 69). 

e. With the actuetmt mrcjiumjni in closed position, set the actuat¬ 
ing lever and rotate the mechanism beyond the dosed position and 
hold while the intermediate plate {fig. 69 ) is lifted up and removed; 
then gently ease the lever beyond the open portion until all spring 
pressure ts released. Remove the lower Spring and the actuating mech¬ 
anism lower housing 

L Remove the spring lodi {fifr fi?)- 

3& TO ASSEMBLE THE BREECH ACTUATE MECHAJflSM. 

a. To assemble the breech actuating mechanism, perform the stupa 
necessary to disassemble the breisch nctualing mechanism in thv re* 
vera* order. 
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CHAPTER 3 

AMMUNITION 


Genera] 5Q 

Firing labln 6Q 

Cla-t'SL&ceitioji 

AuthuriimJ rounds 62 

Preparation for firing 63 

Description of ramnda 64 

Ftizrf 65 

Packing 66 

Interchangeability of ammunition items 67 

Tropical ammunition h-K 

Precautions in handling captured ammunition 69 

Care, haAcJiuvg, *jnd preservation 70 

Field report of accidents 7J 

German abbreviations and terminology of ammunition items 72 


sy. GENERAL. 

a. Ammunition far the German fifi-mm antiaircraft gun is similar 
to U- & fixed 90-mm rounds £fig- 70). However, the German SS-mm 
toundt may be identified, us described m paragraph 64, by marks firs 
and appearance. The BB-mm tu uhipurpase <fi.fi cm. Flak 36). the GJ! 
cm, Fak, and the B.fi cm. Fisk IS guns are chambered alike and may 
use the iam* ammunition, 

60. FI KING T A R| H ES h 

a, These ate not available, except lor (he- range- tnh|r for Firing 
the atmor-piercing projectile in paragraph 64- 

61. CLASSIFICATION, 

a. The German fS-mm gun ammunition is classified according to 
type- of projectile f Granule, Gr.) as high-explosive or SrmotvpLereang. 
The Jngh-eiplosive shell fSprenggranate, Sprgr.) contains a relatively 
Large duirge pf hLgb explosive and any one of I be following types of 
point fui-es: 

< 1) Combination suparqui cfc and delay lure 

<2) lueflui-npfcFaleb mechanLi,-a.E tirne luife. 

(3) Spring-wound mechanical time fu*e, 

NOTE. Th* arrnnr.purreinE projectile {Fanmrgranate, Figr.) La 
provided with an armor-piercing cap, to aid m penetration of armor 
plate, and a windshield, to improve the ballistic properties. It contains 
n relatively xmall explosive charge and p kwe-de'tonsi ting fuze, having 
a tracer element in its bast. 
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AMMUNITION 

02. AUTHORIZED ROUTOSh 

a, The IdIIcwip; rounthi may he found fat use m the Germnn 
fiK-mm ELmi. 

table i. german h-mm rounds 


bunJ* 

A.'mn d 

Ini 

Wdffah pP 

PrftliElUs 

=■■ Rritf 
if .W* fill 

MmitiI* 

llul p«' SHdndl 

B* cm. S|if> Nir. LJ*.i 
(ki. ) n, Zt. Z. S. jO {*,5 

ren Rxftd H.El. bNeII, wittl 
ipona- wound rnr.;SioTiirxL 

Ti me fit) Sec,} 

iU.W 

2,fi» 

41.S cm. Sprcr Pntr L.S- 
(kr ) nn. Zl. 2. S/JO F B - 
C*.S cm. fixed H E. diell, 

until IJTt^ttLu-iifiSI^ieJ IBE- 

rtiiririi ILtoe l>ur) 

Time l3fl «t j 

isos 

s.-nfla 

AS cm. Sprgr. Pan. &/*,5 

{bi.j m. a.z. am <*.9 

t«i. listJ 3r k. xhelt, *itn 
fnm) 

SLirfrquii;l( de 

tlr>y Lfl.il **/■> 

MJH 

ijwa 

AS rnr Px*r. Pm It. et tW. 

Z. fSH cm. hjtfd ARC. 

iSinLI. *mh. lir 1 NieiuI- 

iTW rius> 

iliindEUy 

ia.7i 

bjteJ 


63 , I'KKPAft.Vt H » fOH FUSING* 

a. Complete rounds, when they have been remo-ved from their 
packing component (par. GGj, “ml their fur™ properly adjusted, are 
rwly tor firing. 

h» Should Lt be oeeassary to fuze or tmfuze project Lies, aythomrcL 
personnel only will do this work A spanner wrench Labeled “A.Z. 23 
and Zt Z. S/30" should be used tf available. The fuze setter for “A.Zl 
23 and Zt -1 S.-'30” mpy also he used to screw and unscrew fuzes. 

c, Pure* are adjusted fat the debited action as described in pnra- 
iraph 65, 

64. DESCRIPTION OF RIHNDS. 

□ r General, The components of a complete round of German 
BS.mtti ammunition are shown in Figure ?l. A cam-parison ol the 
Bi-mm armor-piercing and bigh-eacpjciiive complete toutida with a thS. 
90-mm high-eirpltHivc round i* iltustnited in figure 70 The double 
rotating band on the German flS^rmn projectiles immediately distin¬ 
guishes Ihewf from the U.&. round, as does the double ^fib-degree 
crimps of the cartridge case to the projectile. Marking* and label* on 
•Far in cjpl&iwLwn vl GcnwiMI sldneiriatUtfu, ice p*ra&Taph 73. 

•T 




£tt MW, AP ROUND i GERMAN! 



aa MM H E. ROUND WITH TIME fUZE (GERMANI 



90 MM HJ ROUND WITH TIME FUlE IU.S.F 


flgutc 70 - CoMfHtthon of Germtm Sfi-mm A rrrtUr-ftiejcJng Sound,. Grrmoji SB.mm H&ujtd 1 , 

end U-S. PO-nffl Hfjh-trplsifft Wound wilh TFnta Fure 
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shipping containers end. crates (par. 66, has, 77 and 7S') serve as a 
means of idenrifirnli-nn, Further iJentiflcn hem imj/ be made by means 
nf rpartlflBi nn [he ammunition OS described in HjbparHgrepb fn be. 
IdWi and La illustrated in figures 73 and 73, 

■ is Ip h-ullli cation, 

(]} i.iF.KF.RAL- Tha fnllc?wiiig identification markings may be 
found nn projectiles. These markings may vary, dependent upon the 
pan pm Im- lefts fuimd in the field. German abbreviations and terrtnn- 
[flygy, tmd their English equivalenta are given in purugrapb 72. 

{2 i ON tltt PPOJECTI1-5L Ap-mnr -Fieri iing prujectiles ere painted 
black above the rotating band?;: Ineh-czpSosive projectiles are painted 
yellow. In addition, the Mlowine morlting* may be present: 

f'aj W'eigfit-iOPd /WarJkinfi (’CewrcblaJf^asaeJ, Tho weight-rono 
marking is a rom-rtn numeral m black. The numeral "Ill 1 * generally 
indicate* "standard" weight: no weight corrections in the firing tables 
are nuccHS ry in firing shells which are in weigbt-iont III, 

(hj SficFF A'umber. In the case oF S3-mm shell, the number 23. 
fcj DflLe of ui*fembly and manufacturer's initials or symbol 
(d) A numlier indicating type of highrcspbisive; filler, for examples 
"l" indicate* TNT- *2” indicates picnc arid, Other number designa¬ 
tions will be found in puiagroph 73. 

(r) Abbreviations denoting type of shell, Ipr example- 

1. Tp (Tropen), for the tropic*. 

2. Ub (Ubung), practice, 

J. Nb (Nebel}. smoke. 

(3) Ofi THE Side or the CflkTRLbGE CASE- Markings on the side 
wait of lhe cartridge case are shown in figure 71. Their English equiva¬ 
lents are given in Table I t 

(.4 ) ON TltF. ttASE PF THE CflETfi] UC3E ClbSt The principle ttiArk- 
mg (or ideniificniioii cm the base of the cartridge case is the number 
■■fi.147.' which appears on all thr cartfidge cases of the German RS-miu 
complete rounds. For ytleer rn.nrkiii.gs, sea Figure 73- It will he noted 
th.it the primer design marking is C/ !2nA Si " The caliber and model 
of the iuu may also appear on the bare, For example, "8,& cm. Flak- 18.' r 


TA&LE II. MARKINGS ON &1UE OF CARTRIDGE CA5$ 


2.700 kg. 

DLgt. FtP.—S (455-5. 4 2.75 ) 

tgi +1 p 

bv. 14*5-41 K, 

PT. plus 2-5C (in f= L () 


2,700 kilograms 

Diglycol powder, number fgrasn size) 
Manufacturer, data, delivery number 
Manufacturer, date,. wurk mark 
Powder temperature (pulvertampera- 
thr). plus 25 C 
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r. £r,H fiiL S|ir[it. Pair. I. i,o (Lx,) ui, Zc. /. S, 30 (R.D rm, 
High-*.* [i|n*i tc Fixed sill'll, hill) Spring-* UUII'l YlcrllJillilil limr 
Fucm 1 ) . 

(1} Complete Ruunq. Thdi complete round, illustrated m Dewt 
70. ronalfts of cartridge case No. 6347, containing the prime* and 
propelling charge, ui imped lu a llig IniXpluslue plujectils which ii 
luxed with a iff-sstond spring-wound mechanical time fute. Lt lp 
identified as indicated in subparagraph h. nhDve. The tutnplete round 
Weighs dl.fiQ pound* end l; .Ifi.fiy inches in length. The mSldlliUra 
horizon La I range L* 16,200 yards. the vertical range being 32,500 feet 
Milx.tle velocity and weigh; of project iLe are given in Table L PaoLLng 
of this round it desci ibed Ln paragraph fid. 

(2) PnQjncTtLB. The two rotating hands on The projectile arc 
fashioned front powdered iron Impregnated with wok. The German 
hiah-eipJ^sivT projectile* differ from thape of U-& manufacture,. tn 
that a base plug is screwed into She base. A lead gasket seals the base 
assembly aga inst possible penetration of the hoc gases of the exploded 
prcrjie 11 ant. The German projectile fin* ■ square huse and u 15.55 
incites in length. The bursting charge consists of 2,19 pounds of TNT 
or 46 ■ Ei0 amatol. 

(3) Preparation fc.h Fihjkcl This round is ready foe firing 
when removed From Its packing, nxrcpl that the mechanical llmr 
fuze must be- set an described in paragraph 65. 

a «.» nit H|irgJ. Pair, t/4^ (t*-) m, Zt. Z. 5/1*0 Ff L ljU.lt 
ini. I'lxnl IlijfliTSLploAive Shell uilh In*clIa-o|tentnl Mc’clianichit 
lime Fiuc). This complete round a the same u ctw fixed hxgh- 
explosive round describetf In subparagraph c, above, except for the 
lime fuze, which functions by different means, Tiowcvi'r, the tuning 
oF the futre for thn round ii also $0 tecoutls. See paragraph 65 for 
description of fuses. 

r, ft.ft cm. !i|irflf. Pair. L. 4.5 (ki.1 m, A.Z. 25/28 (fl-8 mi. 
fixed UJgh-vtpiinite ^hclh with IVmiiiinin Fine). This complete 
round is the same os the fixed high-explosive round tfeacribcd in sub- 
para 4 taph a, above, except for the hut>, which it a romtnnalinti super- 
quick and delay fO.l I second) fuze similar in actiun and setting to 
Thu U.S. FUZE. PJX M.4B. or FUZE. PD, M51. Sn paragraph 6S fttf 
description of fucex. This complete round weigh® 52 pound*, the weight 
of the projectile being 20.54 pound*. 

f. ft K rm. Pzgr, m. Hil, 4 {S.8 Ctrl. Fixed Armnnpiriring 
i.up fur’ll Shell, Tiili ilaBC-iletonating Fbjc), 

1 1) COMPUTT RjOUNO. This cninplnte round, illustrated m Figure 
70, consists of cartridge No. 6547, containing the primer and pro- 
polling charge, crimped to an armor-piercing pCo-jmtUe which contain* 
a higtwMtplossvc filler. bnedsMtitt iuze r and a tracer. It is identi- 
field as indented in subparagraph li, above. The complete round weigh* 
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32.74 pounds and :h 34.21 indies in Lengtls. MuzrLe yelociiy arid weight 
oE projectile are given in Table 1. Packing of this round is described In 
paragraph 66. 

(2} PhoJECT 1I.E. The Ewe rotating hands are bimetallic, being 
composed of copper electroplated on an iron band. Another type of 
rotating band may be erf ductile Iron, The projectile contains a burst¬ 
ing charge Lkt TNT which is approximately 1-A pHjTcen! of the loiaJ 
weight of projectile. Weight of the tiacat eoioposlEioii is 13 grams. Tit* 
windshield is attached to cha armor-piercing cap by spot welding at 
12 plate*. The projectile has a sqivjme base nnrl ls f 4 . 4 L l Lriclies In 
length. Tlie fnza is described in paragraph 65. 

( 3 } PfcNETUrtTJQN AGaLNST HuMOGEMEuUa AhMOk PLATE, 


TABLE 111. PENETRATION PATA OF A P C PROJECTILE 
AGAINST HOMOGENEOUS PLATE 



Harts* in Yiwdi 

Thlckniiia 

l dF rial* m Indifl 

Nin imnl impact 

Impact- aP SO Dvoravc 


500 

5.07 

4.33 


JjMG 

4.65 

3.97 


1,500 

4,33 

3,62 


2,000 

3.03 

3.30 


(a) In addition to Table 111 above. the armar-piencihg attunum- 
tioEf is effective SEniust smaller concrete emplacements, particularly iT 
they have exposed perpendicular walls. Eight well-grouped nrmor^ 
piercing shefls at 800-mctar (9 TS-ydj range >s suffictent to penetrate 
2 meiCTS (2.2 yds) of reinfnrced ConCret*. 

[4j Fbefakaticin fqk Firing. This round is ready for hnnE, 
when removed from its packing 

ft?, F13JCES, 

il lleni'CaL The point fuges used with the Grtmns iS.mm high, 
explosive shells consist of the fallowing; 

Kt, Z. S '30 Time fiawr £ 30-Meonrt) with spring-wound action 

ZL Z. S-20 Fg 1 Time fane CSfrSocmid) wish inertia-operated action 
A.Z. 2 :S,. 2 fl Pete ossion fare, superquick or delay L 41, T 3 second) aonou 
(1 ] Tliese faret and theit markings, art? shown in h^ures 74 and 
75. With the anmor-pierrina tappet! Shell, a base-detonating (Bodcn-- 
* under, Bri. Z. \ fare ih used. It appears that none of these fanes arc 
boresafe- The diameirr over [he threads of the point fares in 1,96 irwh, 
olid the pitch of the threads is^-mm or 0.1> inclL 

CAUTION: Fares wilt not be disassembled. Any attempt to dis, 
assemble lures m the held is dangerous, and is prohibited except 
under spec: ■ directions From the Chief of Ordnance. 
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k (.rrmjin FbWji. XL Z, S/M Ami Zfc X. *30 Fgh 

^ 11 DtSCfrEFTIOtt. These fine*, shown In tigurcs 7-4 and 75, are 
JG-ercynd tarns fuzes, Them? do not have impact elements. It will be 
noted Ihut then? are no graduations on the timr ring- For iw r the fu*n 
muit In? set by meJina of cite raze setter provided. Tho zero setting 
cl the duzt La “rrtHi nvrl- ™:rE;” on (hi illta Hti« T the ittdiciitul 
[ arrow) is at zero, Tint Tuzt setter Ls set at the Euze setting found in 
the ftcnin table and the Fuze le then aet as described in chapter 4, 
section ITE A hmeuLelv leuEiiie tci tile fl±ze proven!* tinle action 
heluiv 2 seconds nf Right. The Zt. Z, 3. 30 has n Fpairig-wmiud mechanic 
cal trhrie tnechiutism. whereas the Zt- Z. 5 30 Fa 1 bsE an inertni- 
opeteted mechanical time mechanism similar to U. S. FUZE, Lime, 
mechanical, M*t3. 

(7) FREOARATION FOR FfRENG. The fuies me |jr epurSil for filing 
u descnbed in subparagraph li (L), aEwva Fuzes which have been 
sat on rounds prepared far firing but not ftred, must he reset ui sero. 
Tins resetting is accomplished m the same manner as in setting. but 
with thr fuze sutler irdicHlor at zero. 

i'. Herman Furr. *.Z. 23/2JL 

i I) DESscKirn ruM This fuze, shown in figures 74 and 75, la similar 
lu the A Z, ?3 used with I he German 105-mm howitzer hiih-expJoiive 
shell. The number "28" apparently tdtntifipa this fuse For uae with 
German flS-mm *bri|, Thr fu*e t^nimm twp ucttans, lupeiqusck 
fohne versagerung, O.V.J Rnd delay (mit versbgzrung. M V,). Al¬ 
though both, uction* lire initiated pn impact, the funedoning of the 
shell depends upon the salting of the selector o( Ehe Euze- Unlike (he 
U S. FUZE. P.D ^ M4fi, it should be noted that there is only one firing 
piii‘ should this Foil, (he pnojerEihr will become a dud. However, it 
appears that the firing assembly is more sensitive to impact than the 
Us. FUZE, F,D, M4K. Alw, unlike the Fuee M+a, the German fuze, 
is not a boresafe fueo. As shipped, the Fuze Ls sat for suporquick 
action: that is, the slot on the sett mg sleeve o£ thr selector is parallel 
to the ruLi of the Fuze and is thus aimed with the registration Erne 
marked "O." To set the fuze for delay action, the duited salting sleeve 
is turned 9U degrees so that the slot is Alined with (he line marked 
"M" un one side of the salting sleeve- arid with “V" an the other sido. 
The delay action is provided by a drloy pellet of 0.11 second delay. 
The setting may he changed At will with a screwdriver or with “JET¬ 
TING KEY A_Z. 23" f SlcLSsrhliissel Fiir A.Z. 23) ar any time before 
firing. This coo Lk done even in the dark by noting the pniiikm of 
iIlc ylnt. The slot is parallel to the fuze axis Tor superquick f"CX") 
acti-an, or at tigbJ angles thereto for delay action and “V), 

Figure 77 illustrate* the internal parts of the fuze, 

(2) PkeraratidN Fun FikIitd An shipped, the fuze is ready for 
bring with supcrquEck anion. To set the fuze for delay action, the 
setting sleeve is turned with I he setting key or screw driver, da de- 
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smberl tn utep (IJ, above. tlnough W ilegiMs KG that the slot an the 
belting sieeVE? iS niutwl With Lbr: Fitters "hi" and "V " Fluc^s which 
hare not inb'irn. fired should lx- reset to superqukk or "O.V.' The slot 
will then be in line with 'O" 

hI. Irffiuufl HiuT'ilimnaii^ Ynw* ltd, /, This fuze which is 
as&embled iji the bu.se of ilir m-mor-pierc mg capped projectile, PS ft 
nimdrlHy typo. The fuze nterlmnisrri is standard for ui* with other 
caliber armor-piercing piojefiLtex, such ris in the German 7-5 cm-, 
S.S L-m_ fetid 10.5 cm- rounds, However. the body of the Fuze differs 
depending upon the cuhber The complete fuze weighsi 1 .IS pounds. 
The trat;c;F assembly :* threaded into the base of the Fuze body and 
the detonator assembly is threaded into the forward portion. Thr 
safely feature consists of hre brass safety blocks, which are held in 
the unarmed position by a FEat, l ire alar spring. ntuJ which engage the 
shoulder of iho primer bousing to restrain il against forwsiTd move¬ 
ment. Upon rotation of the projectile. centrifugal Force cause* the 
safety bEocks to move outward u&mnst the flat spring, thereby arming 
the fuze. Upon impact the primer moves Forward, impinging the 
primer ageing! the Firing pin. The ;ei-njllLtig -primer iSame passes into 
a retaining jet which directs the gases mto the detonator initialing 
the charge. It is b clip red ih.it o short u’lii'ay ix nfaLiined through the 
plunger- action of the primer assembly and also by retardation oE the 
gases by the jet, which prevents the gases from functioning the 
detonator until considerable pressure has been developed. 

Ob. PACKING. 

a. lk , nn , «ih German fifi-mm rounds are packed In individual 
sealed steel coni tuners ( fig- 77) particularly Eoi use in the tropicH or 
three pet wicker basket (fig, 78 ). 

Jn SihvI CunlaliirFu, Thy steel container (fig. 77) is hcrmcritrally 
sealed by a robber gasket under a removable steel rover, As shipped 
with one complete round, il wrighs approximately 47 pounds and its 
calculated volume is approximately 2.2 cubic feet It is painted u state 
gray color. Two tags arc pasrH nn ihe cover. 

(1) Omr tag, of black paper is printed with white mk a; Mlows: 

"8,8 cm- Pzgr. Pan, 

BiL Z. f. B.B cm. P^gr," 

(2) The atEier lag nf w-hde paper is printed in red ns follows! 

"Fur Tropcn! 

Normule Pulvertemperntur 
-MS'-C."- 

(n) The cover Ls constructed of several part* arranged ao that 
when llie cover is placed in position against the two hooks, mid its 
handEe l? turned in a clockwise direction. pressure is applied Ut a 
rutii'Mir gasket bclwccn ihe cover and container body to effect n seal. 

HlO 
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A bnur felt disk i:s used iu a mahion between the head of ibe cuitndge 
case and tilt? cover 

c. W ir k rr-l> pc Conudnrrv Tlie wickcT-type container ffig. 73) 
ciLHiiRins Three rounds. A metal cover is held in place by a leather 
strap. The hase :s alsc pf m*tal. Round rubber stops at The bottom 
of the e*intu iner protect Tire fures against jaftijjj. The rest nl the 
container jh of wuud ujilS wicker LunsLruriuan The tluncnvions of the 
LuntumeT wr jiVj by ! 4 Vh by 5li inches. 

hi. I Ml; Hi IIAMiKAHII.JlT f>F AMiHI NTHON (TEMS. 

The British No. ]B primer fuJ 4 Q , -ii1iii animtinLtipn t? inl-frr- 
cbJtijiealsle wiE.h i lie German prLmt't. C 1 2nA Tn addition, othe: 
calibers of German ammunition, such ns German |rt5-min howitzer 
am m unit inn, bnye the German C. !2nA primer as a component of the 
cartndge case. 

6!f. TROPU Al. AHHIINITrON. 

a. Amu mint Loti hu use In ihr tropics is marked tn red lettering, 
Icillows' 'P-T -r-25 C." This marking appears on rise side of 
cartridge euaes. Shell im use in the Tropics may be marked "Tp." 

li. Gijntnrns'rs lor tropical; ammunition have the following marked 
in red on w hite labels. 

■"Fur T to pen 

Normale Pulvenemperatur 
+ 2S' Cc" 

Tropical ammunition has reduced wtigh 1 of pro pollen" nnd 
given nnimal mnae Table periomnunce at +25 C f77 F), Where 
tropica | umm u □ ilicir. hife not been issued or mFunulBOtOTed. special 
range (able* are provided for use in the tropica with standard ammuni¬ 
tion. The temperature taken Os notruaE fpt Standard ammunition is 
10 C (50 F). 

6+ I’KECAI 'i'll INS IN IILMHIM, lAPtl Kill A>1*H MUON. 

n. Ail raptured atoinnntT ion should be cuammed by qualified per¬ 
sonnel ns ■vtvin as practicable. Lnn*e tuumuniLicm may tip dangerous 
atid js rarely wuitii ihe trouble of collection. 

Eh. Anrrnurwtiftn may be dangeruuS tweause of: 

(. I > Deliheratu "booby Traps“ laid by the enemy. 

{2) Having been subject to fue or shelling. 

fit) Removal u!' safety devkcv from Ernes. etc, feither detibcralc 
or accidental)- 

(4) Exposure rerulermg rxpSnsice elements Unreliable. 

Aittm urn! con known or suspected of being dangerous will not 
be rchrrvrrf -or louched- but daitioyed ut accntdance with (Jireclicirii tn 
TM 9 I MO. 
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■I. Destroyed armnunitiori should bo salvaged for bras® parts- In 
addition, all enemy airtight containers should be [returned to the base. 
This ulstr applies ig timber and Co wnodep boxes suitable lw vk as 
dunnage or for remaking ammunition boxes, 

e, Ammunition should be recovered by complete rounds; for ex¬ 
ample, Uhluixd she'! are uscles* without the appropriate luze*. 

f, Personnel handling captured ammunition should keep in mind 
: he fact that although two type* of amtounLunri appear to have idemi- 
Cal measurement*, they ate not necessarily interchangeable, Expen ■ 
manta to ascertain interchangeability are Forbidden except by special 
authority. 

gr No unauthorized modi host ions or experimentation will be car¬ 
ried out on any a mm unit ion, 

70. lIAlifc, HAMXJNC AND FilLSfcHVATlON. 

it. In addition to the precaution* and care Ln handling U.S. am¬ 
munition na given in TM &15K10, the following apply panccuWrly to 
German BS-mm ammunition. 

(1) The luxe A.Z. 23, '38 Ls particularly sensitive: hence, it ts 
Important that the path of Hight before the murzlo be free of ell 
obstructions, including small branches and leaves. Otherwise, prema¬ 
ture burtf may occvr- 

(2) Components o£ ammunition prepared for firing but not fired 
will he returned to their utiginal ccudituin and pocking. 

(]) Projectiles with impart Fuzes (A^- fuzes) whose top nr for¬ 
ward closing disk lias been «hj damaged that the firing pm is pressed 
down or has fallen out, WrUt not be fired- They are, however, safe to 
transport, 

(4) Projectiles with time fuze* (Zl Z. foies) may not be fired 
■when the rotatabLe closing cap of the fuze is bent, dented, or dam¬ 
aged, or cannot be Lurried by the fuse setter. However, they are safe 
to transport, 

(i) Rtwdi which have laden and have not been damaged may 
be fited. 

(<5) Alter each round is fired, rt is neceisaty lu examine the bore 
of tho weapon to determine whether any foreign matter remains in 
the bote. ALL particles or obstructions should be removed to prevent 
jamming of the weapon upon firing the nest round 

(7) The primer must be hit dead cenler or it may not function 

71. FIELD REPORT OF ACCIDENTS, 

a. When an accident involving the u»e nf am munition occurs 
during training practice. the procedure proscribed in wet ion VII, 
AH 750-10, will bo observed by the ordnance officer under whose 
supervision the ammunition is maintained nr issued. Where practi¬ 
cable, reports covering malfunctions oF ammunition in combat will be 
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Enact* to the C3::el ul On Inline*. giving tji* iype of mabunrl Icin type 
of ammunition, the Int number oF the ittimpLirte murids ur separate¬ 
ly™ tling LtinLpnneEits,. Ghd COfiiJitlort urViler which fired, 

72. GERMAN ABBREVIATIONS AND TERMINOLOGY OF 
w\m NtTlON ITEMS, 

d. IhI’piitjiI. The liillmkinu obfircvinlujcLr, symbols, emei Icrmi rtiay 
be loufirl on labels iu in com muni cation* and literature pef ruining to 
the ammunition Items described herein. Certain general terms are also 
included- 

|i, A|ihrrtia||aitij 


TA8LE V. GERMAN AMMUNITION ABBREVIATIONS 


A.Z. 

AuEscihSagEii Eider 

percussion Fuze 

A.Z m. V. 

AuFscErlagzunder mit 



versogrrucn 

percussion fur* with delay 
action 

Bd. Z 

Eksden i under 

be«- percussion futo 

BL 

Blrndgangei 

dud 

HI. P. 

BlaiEchariipLilvef 

Baked gunpowder 

Ez 

Bremuvinder 

time fuze {powder train 
type) 

DiiJ-l 

DsM 

Diglycul 

diglycoE 

Dopp.ZJ 
OZ. 1 

DoppeF* Under 

combination fuzo 

Ex. M»n 

EuuitllflURitiGB 

dummy Um.m Uml i nn; blank 
ammunition 

J 

Fiir 

Tor 

Fink. 

FlugsibwchrliMnone 

.antiaircraft gun 

Fth. 

Ftus.bn.hh 

trajectory 

Fp 

Fullptilver 

high caploiitue 

Gtuh 

Gesdiass 

projectile: shell 

C Gr. 

Gssgraoate 

g;iB ibell 

Or. 

Granate 

shell 

Grf. 

GranatfdUiing 

bursting charge of iheli 

Gr. in. -p. 

Granst* miT Faflztiritojif 

armor-piercing shell 

Gr. l-l 

G.Z. 1 

GraoatiUnder 

tforU fuae 

H 

Hexagen 

fyclntute, RD.X. 

Kl. 

Klein 

small 

Kp 

Knipp 

Krupp 

Kz. 

Kjopfzlindcr 

pomt-detonating lute 
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ABBREVIATIONS IConfdl 

Ldff./ 

La dung 

r]uiT(je; prop tiling charge; 

JL. 1 


load 

Lg*r. 

La.Mg^i-Arla!* 

king ah-frll 

Lv, 

Lad ungst-'erhalTnu 

ratio or charge to weight pf 



isnijectLie 

LTL 

mil 

with 

Mwn- 

Munition 

ammunition 

TT1.V. 

mlt versogeruna 

L'.irh delay (Euzca) 

Nb. 

NebeJ 

smoke 

rJbgr 

Nebelgranute 

smoke shell 

Mgl 1 

NiiM 

N P . 

Witrogljrzcrm 

p|trygSyt« ii5 

NLtropents! 

F.K.TJN.j: penthuite 

Nr. 

Nummer 

number 

o. 

ohne 

without 

OlV. 

Dhnjp vrrsogeriiing 

without delay (sy.perrjtiick ) 

Ppk. 

pHnztriibwahfkaii&ne 

antitank gun 

P. K. 

Pulwi It fUitt n 

ammunition bon 

P. 5. Gt. 

Panzerstablgranate 

SLrtl Ounctf-pieiCilig shell 

P. T. 

Fulvartemperatur 

ammunition temperature 

P*w- 1 

Pz Gr 1 

Panzargranatc 

urmrir-piercing shall 

Pi. Spt. Gt. 

panitusprenggranate 

high-eKpl-osive armor-pierc¬ 



ing shell 

Srtv. Tf. 

SchuSStafel 

firing table 

ScJi, Z. Schr, 

Schla^ueidschiaubis 

threaded base percussion 



fuze 

Sonderfcart 

SondcTkAr(u=the 

special charge 

Sprer. f 

Spt, Gt. | 

Spnan££ ran ul>e 

hlgh-esploaivc shell 

St 

Stahl 

steel 

Tp- 

Tropcn 

Tropics 

Ub. 

UbuTiE 

practice 

Ubpr. I 
Ub-Gr.l, 

Ubungsgramte 

practice shell 

V- 

versogerung 

delay (fuzes) 

z. 

Znnder 

fore 

Zd«rhr. 

Zuittlsthiaube 

threaded percussion primer 

Zt. ZJ 

Z7. i 

Zaitzunder 

time fuee 
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Table vi. german ammunition terms 


Auficbi Anii'niJfti 

. 

pEtcjMion fuze 

] 3e KriRe n (H,.! 1 
Hddfcwttfl . 


> E i WH i n i<i fafifl 

HiiLienbeieLehnunE 


with del*? #c- 

fflittctienpulirr 


l 



tEnrtiPichlivlee 

- , • 

Bli-nidE«nRer (BE.) 1 . 

Bd<lfc.uciiffii3cr 

..dud 

JLftrliiichJf jt b . 

KnrtuetAvorfoKe . 

lltcnnu iijidef (Ox.J .. 

Rriuftiix „ .. 

iu» 

..ume hire (pow¬ 
der 11 ■ciii type} 
.JijgA-cirploiivr 

KennbucAatabe _ 

klt.h (KJ.J . 

iheJL 

Hi lijjixcTi iui:Ci.on .hifih-rjipli>*ive 

Kopfj under iKr.) . 


Ehetyffll CD[*L-; Dgl.) difilycrf 
Its p pelt under 

(Pofip, 2i P-Z-)-.. combi nation Iut4 
Eiefiiernjuniiioii 

{E*. Mun ).dummy ■mmtinL- 

rttmi Honk u®- 


ryclmtiie, fi.D.X. 
. wooden box 
.. rarlndge <:*«; 

1-hlTtladglC COEE 

dniEnuliutt 

^riuinher) 

. itfftndir 'Mir 
cBTtridiE rMf 
..ammijEililiKn 


. identification 

TTlBrU: 

....arn*ll 

. pomt detuneiaoft 
[vrt 


Lodimsiverhiltnie 

(Lv,) 


FI u t* bw c ti rb htutiw 

■CMiiIe) ._.,.._*titi»itirwft [on 

Hu E h*hr fFIbJ .(*t6Ctoty 

FiillpadvEi (Ff) .hicA nplori-VT 

Fur flji ___ Jdt 

G**gr*hi»<* {G. G,>. ..Kaa ihelE 

GeubDB LGekIl) .pFpJft^lle; U.±LI 

. weii^it cJhh aAell 

Grj.ru.tE -fGr.J .. iAeD 

GniHlt mil Pfcnjrer- 

ItapE {Gr. nL P.).nrmar ptErcins 

ihfltl 

GiBUiFillLiuif (C.i-rf.)..buritiniE charge 
of lhoCI 

G-r nil at 1 under 

<□*, 2 ,| O shell Eute 

Haute .baJlutk: op 

UnaptladIRIg . .■ JrrrtpfLIaJll {Ut: 

mudn charge} 


..nlito aE cFBT£je to 
m-iulil. jwu- 


Lftngg.1 liiiuit ftggr.J—Joeig ab«U 

. delivery jltifliAer 
..with 


mil {m.) . 

din verLiiKEtbnR 
(m.v.J . 

Munition (M-jci.J ... 
Hebei <Nb.) .. 


.mslh drift? 

(IbKi) 


fNbp.) . 

HebetipiciuMi . ... 

NitroulrMrin 

{NJ*]-L NgJJ ...._ 

Nil-'ftffttntd (NjO ....PE.T Pf-: ptn- 

tli rite 

NuniTnEt CNt.) number 

dine (ih'3 . . .wilbout 


(c.v.J . 


...wilhdut {adper- 
quiiclj 
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GERMAN AMMUNITION TERMS (Cant'd| 

Fflnirrnbwrl-.rkent.nr 


Sc Ij 1 if. £ a ndit d r a □ be 

(F*U 

.antitank Run 

(Sdil. Z. Schr)... -.IltcdcIcJ ™r 

Pii-nceier-in-ate 


|:ti:'.iia!bCii JujC 

(F*liT.; P f . Or.). 

j*hrtMi-pltrr.lrg 

S^ridcrb-AirtUEchf 


ubelL 

(SaiKl^ hBH.;i .. charge 



SrprcryjipiriDle 

(Pi. Sjw. Gr.) . 

.V|(1l ciJtlnAlvti 

: Spr. Or ) . hiuJi-^ipIrafve- 


dirll 

5tatil (Si) . rbwl 

PaniejicftU|;rHDHt± 

Si disc Jtl ilsie] ...■etruig key 

(F. S. Gr.).. 

.jiteeL armor. 



prerririg ■U*1l 

jrntiriG wteikH 

l^lvtr .-. 

. pnvfdcr 

Traren (Tp.) . .. Tn)JW* 

Piiiverkaacen 


Ubung (Ob.) ...practice 

(P.KK.1 . 

. animalEliuon bn 

U bung ip Tints 

Fnlvtrl"dahE . 

11 |5M*dec ch-irt*' 

(Llbgr.: Db. dr.)....practice Lhei.1 

KiCvtrreitLjxti oriir 


VeriiBeniPE (V.) .. delay 

VuilBgc . .JUeh Jiider 

(P. T.)-... 

..jwfcf ti'ffl.peni- 

ZlipdenteilunE . fuze jetting 


tiac 

ZptuJcfichlUtrfl . . liH.iid luxe letter 

fttUrUlci*! P.jTvin 

.^old™ P^f 

ZunderueJLmuBrfuae fuze ertler 

i b u c h - k] i * ae-he* 


ZOndentelfachl ilue! Iuntil lute letter 

Pnlirtr 

peiwfcr 

Zutlderlirfllilw .(titeaderi pemrt- 

rohrMcbrreT Ziindcr 

...kwe-Dofe tnn= | 

■irrts pnmer 

Sclmsetflfil 


Zeitiii rider 


[Sr-b. TJ.l .finne tnMc _ (*b 12.) . time fart 

A. hide* jVuiulwn on German Shell lntliH:inin£ Type of High* 
rupfenive Filler. 

TABLE VII. NUMBERS ON GERMAN SHELL INDICATING YTfE 
_ OF H Ei fILLER _ 

1 Fp 02 (TNT} in paper or cardboard container 

2 Grf BG (fmrir acid ) to paper or cardboard container 

10 Fp 02 plus Fp S plug Fp 10 (TNT filler*) in pApta ur card¬ 
board container 

Id Fp 40/60 (40-60 amatol, poured) 

14 Fp 02 {TNT), poured 

52 Np 10 fP. E. T. N. filler) in parafifin-wa*ad paper wrapping 
36/58 Np 40 pln& Np (5G (P. E-T N. fiLLerg) in paraffin-warad paper 
wrappini 

H 5 (Cyr Ionite; R.O.X ) in paiaffin-wased paper wrapping 

T« 
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TABLE VIII. GERMAN EXPLOSIVES. ABBREVIATIONS 



Di'min Nnm.nclnlun 



Fp 02 . 

FilLlpul^ai 02 

TNT 

Fp 5 

Ftflptfvtf S 

TNT with 5 percent rnurttALt wax 

Fp 10 

Fiillpulver 10 . 

TNT with 10 percent mon!«n wait 

Fp 40/fiO FwllpuEver 40/60 . 

4Q-M annaCot, poured 

G (4 sa 

CfsitaEfuliing 56 

picric acid 

H __ 


cyclonite, R.El-X. 

HS 

HtK.Liy.aji 5 . 

cyeEnttite with 5 percent men tan waj 

Np. ... 

. NiTropentJt 

P.E.TJT.j penthrilc 

Np 10 

Nurapellta ID 

F.E.T.N. with 10 percent montan wa* 

Np 40 

NLtropentH 40 

P.E.T.N. with 40 percent rnnntan wa* 

N P 65 

Nitmpenia 65 . 

P.B.TrN- with fiS percent montaji wbjc 
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CHAPTER 4 

SIGHTING AND FIRE CONTROL EQUIPMENT 


INTRODUCTION 

Nra^toph 

Introduction ......,.. 73 

73. INTRODUCTION. 

o- The sighting and Fire coni ml equipment for the £.3 cm Flak 
1$ or 3Ei varje*, depending on the use to which the weapon. Is put. 
The gun may be uwd tor direct fire as in anlitanlt work, for 
fira> or lor antiaircraft fire. 

Ip. For direct fine the telescopic sight ZF.20E dicLFernmlir 20£) 
is used for laying Lhe gun in azimuth end elevation. This sight, con¬ 
stating of elbow telescope, telescope mount, and range drum istncuifited 
on e bracket geared to the elevation quadrant on the nghc-hand sue 
o i the top carnage. The &uii is laid Iel elevation by matching its 
pointer c:n the elevation quadrant against a pointer controlled by the 
telescopic sight. 

e+ The gun may be laid in asimuth and elevation against aircraft, 
moving ground or sea targets lel accordance with data, obtained from 
a director. Either of two directors may be used- The stercuacop-ic direc¬ 
tor Kdo, Or. 3S £ KymmandofierfeL 36) connects electrically to the on- 
carriage equipment for blackout dial matching- The auxiliary director 
Kdo. Hi. Gr 35 £KommaJidohiUagerit 35) develops data which are 
telephoned to the gun crew. ft is much lighter Ehem the Kda. Gr. 36 
and is intended for mobil* U«. It is designed to bo carried by porter 
bat- 

«f r When the steteoscapic director Kdo. Gr. 36 1* uaec^ the off- 
carriage equipment includes u diKti'ibutbon box; a switchboard with 
boiirry source of power for toiophone and transmission of data: cabloH 
connecting the directed to the distribution bos, switchboard, and guna 
The on-carriage equipment includ** the instruments listed below; 

£1) Th* panoramic telescope ftbl. F. 37 (Rundhlickfemrnhr J2) 
Which is placed In a telescope bolder on the top of the recuperator for 
initial orientation of the guns with- the director. 

(2) The azimuth indicator. 

(3) The elevation indicator, 

(4) The fuze setter. 

(5} On-carnage Wirirtg and boxes. 

r, When the auxiliary director Kdo. Hi. Gr- 35 i* uwsd, a 4-meter 
range finder {separately connected) furnishes slant range. 

f. Information is not available on die switchboard, the oH-car- 
riaga cables, or the height finder telescopes of the Kdo. Gr. 36. 
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SIGHTING AND FIRE CONTROL EQUIPMENT (Cant'd) 


See I ion II 

SIGHTING EQUIPMENT 

Telescopic sights (ZF.20E or 2F.2Q} with elevation quadrant 

for direct fire — t —. 74 

74. TELESCOPIC JsKH'ra (ZF20E OR ZF,2fl) WITH ELEVA¬ 
TION QUADRANT FOR DIRECT FIRE, 

a. Descrip lion uf Tflrwvpit Sight 

( I) The telescopic sigh' FLufcZF.20E (ZF. Zielfemiohi, meaning 
telescopic sight} (figs, 79 to 01) is used for direct tire. It includes an 
elbow telescope, angle of sue ■■L-tfrijo iijHai:, j iuLg-t quadr ant and eleva¬ 
tion mechanism, and deflection mechonLsm- 

{2) Elbow TeLcmKOPE. The elbow telescope is oi fixed focus 
type, bos ■IX magrilfioaticm. and a field uf View uf 17 decrees 30 min. 
uifcs. The image remains erect during the rotation of the telescope. The 
filter knob and detent positions each of the fitters: clear, green, light 
neutral and very dark neutral. A window and a dovetail surface per¬ 
mit attachment of *» lump for illumination of the reticle. The reticle 
pattern (fig. 01) permits rapid centering of reticle on target in de«n 
Stare and has indications for estimating lead. 

(3) Anole of Site Mechanism. The angle of site mechanism 
rututea the telescope and deflection nwdnimiwn within the main hous¬ 
ing. The angle of site scale la graduated in 100-mil intervals from 
plus to minus 200 mils Zero t$ normal. The angle of sate micrometer 
is graduated In 1-mil intervals from 0 to 104 mils. Stop rings limit 
motion within the limits of the scale. 

(4) Entaf QUaPRANT anii Elevation Mechanism. Tire range 
and elevation knob rotates the entire telescope end angle of site 
mechanism in the bowsing- On each end of the worm is u drum and 
pointer, One drum indicates elcvatton in degrees and is graduated 
from 0 to 1 1 degrees In Y U \-degree intervals. The other drum is 
graduated in 100-meter intervals from Dto &4 meter*. 

(5) Deflection Mechanism. UrUKtwn may be set into the 
sight by rotation of The deflection knob. The dt0ectioci scale is gradu¬ 
ated from ISO toils left to 250 mils right, 

(d) A blank eyesfurid a provided to rest fhe observer's eye. The 
ahieid may be adjusted For inEerpPpiilary dittance. 

(7) The leletcopde sight has two trunnions and a damp for 
installation on the telescopic tight bracket of the mount 
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Figure B I - ft:f-tJcaprC ZF.20€ — flefreie Ptuttera 


li. [h!irri|Uion of Trkwnpif SipHl (EF-20J, The Telescopic sight 
(ZF.20) {fi£s 82, 83, and $ 4 } i* simitar to the telescopic eight 
(ZF.20E) but lacks the range drum. The gun commander must 
mo mo ripe the rangr equivalent to some of the elevation scale readings 

c. EkvaLitni ^uaihunlr 

(1) The elevation quadrant (fig, BS> if used Lh direct fire sight 
(ZF.20B or ZF.2Q) for Laying the gun in elevation. The elevation 
quadrant indudcs a quadrant, on ouier painter, an intwt pointer, and 
□ link to the telescopic sight bracket. 

(2) The quadrant is centered oh the cradle trunnion and is 
fastened to the mount In operation the quadrant remains stubooary. 
The quarb-ant Is graduated in D.2S degree intervals from minus 3 
degrees in depression to plus BS degree* in elevation, 

(3) The outer pointer (quadrant elevation pointer) is Eastenod 
to the cradlo trunnion, It hears on undex which, ulmes with the quad¬ 
rant scab:, indicating the elevation of the gun- 

(4) The inner pointer (direct sight elevation pointer) pivots on 
die cradle trunnion and moves with the bracket of the telescopic 
sight. Thu pointer has an index line which aiinea with the index of 
the outer pointer. 

(5) The link connects the inner pointer with the bracket of the 
telescopic sight and has a turnbuckle for allotment of the eight with 
the gun bore. 
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ELtVATiG*J POINTER 


^■OACRANT 


Elevation Quadrat!) 


slots of tJic telescope bmcker and damp the telescopic sighL firmly in 
place. 

( 3 ) HORK S]QHTTNa. 

{aj Remove the firing pin end use the firing pin hole es The 
Werh bgtr sight. Improvise the rtiUiilie bore sight by fastening two 
pieces of cord or wire Across the muscle |jtce t locarrng the mrd Lti the 
horizontal and vertical grooves on the muzzle face and securing with 
a strap around the barret clow to thr mujilr. 

(h) Lay the gun on a well defined distant aim log point by sdghT- 
mp through the bore- Tum the ItandwheeL yf the teles*: op in sight 
hr at ket {j ust below the btackcl > to match t ho direct sight e-lrvn tion 
pointer with she quadrant elevation pointer. Set the renge scale, the 
angle of site scale, and I hr deflection srpln of thr telrscopm sight to 
"p," The telescope sight should now be on the distant aiming point, 
(c) If error In elevalicm e-joSho lehglhcn or shorten the Link bar 
of the iumbuckle. 


]uadrant 4 the link, and thr n 
in may be laid in elevation b; 
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fd) Errors in asrmuth may be corrected by turning the beEescope 
deflection mkrnmeter utlLll the telei:Ope ,i lines in a^imuLIi v,-ith lhr 
distant aiming point, then loosening the three acre^s in the- end of 
the rmcrameter, slipping the scale to zero, and ret lamping. 

(3) Eieect Fiee Operation. 

{a} The azimuth gun pointer sits behind the telescopic sight with 
Lhc rravrramE handwheel at hi? left, 

fb) The angle of site scale end micrometer should he set at zero. 

( c ) The elevation for range in defi- KE:i a ™f 1 1 n dret*« M Set !h 
on the elevation scale or in meters (on ZF.20E only) on the range 
drum, 

ftfj The deflection in mils, if Earge r is set in on the deflection 
tltUm. (Red graduations bring the piece to the left.) 

SmaEE deflections maybe estimated on the reticle (fig, El), 

({} The gnu Is laid for elevation by matching both pointers of 
the elevation quadrant. 

fg) The azimuth gun pointer traesrs the target with the traversing 
handwheel. 
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SaCtldrt III 

FIRE CONTROL EQUIPMENT 


Components 75 

PannFHITUC Telescope 33 (Rbl. P. 32) .... 76 

Stereoscopic director 36 {Kcku Or, 36) 7 7 

Auiiliaty director 33 (Kdn N*. Or. 35) .76 

Azimuth end elevation indicators 79 

Foie setter 80 

On-carriage wiring . 81 

Aiming circle M i „ ,—rr^-,—-.*+- 81 

Range Render modal 34 83 

Surveying ret) -..*.. —. 84 

Pint Ling rules .... 85 

Buttery tvirtima ndar's telescope 85 

Cure and preservation . 87 

75. COMPONENTS. 


u. The fire control equipment DonsUts of the stereoatopdc diractw 
36 (Kommandogetiit 36), or the eiudliaiy director 35 <Kommiftdc> 
hilfs^eret 3$)r the afinnrth *nd eteviticm indicaw*; the fine Bettor; 
the necessary cm-carriage wiring; and the cable* 

h. When the stereoscopic director is available, it transmits data 
electrically to the indicators and fine utter. These have dials, each 
containing 3 concentric circular rows of 10 lamp* each. The data are 
indicated by the lighting of Lamps and matched by operating the gun 
until the 3 blackout indexes of each ol the 3 indicators and the fuse 
setter cover the lighted lamps. The gun is then aimed On the target 
indicated by the duettof. 

e. When the auxiliary director i* wed, slant range is obtained 
from a ssporate 4-meter range Under (information nnl available) 
and is manually set into the director. The computed values are read 
off on dials and scales visible in the aides of the director and then 
telephoned to the gun crew, 

<L Information is not available on the cables lived to connect the 
directors with the gum*. 

76 PANORAMIC: TELESCOPE 32 ( UAL. V. 32), 
a. lhtrripluin of Panoramic Telescope 32 (flhl. K 32), 

(1) The panoramic telescope veil for orienting with the itereo- 
Boopic director fc* the RundhliritfsTiiiohr 32 (figs, 86 and 87). The 
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fijum — Pooaiomjr TeJuCftfii 32 fRhf. F, 3JJ JJI r»^K«p« Holder 

telescope Is clamped in the telescope holder cm |he tnp erf the r=- 
Cuperatot, The holder is located at the pintle center of the mount, 

[2) The pHnor-aitik telescope fftg. 88) is a 4-power, hited focus 
type with a field of view of ¥ dearest- The line of flight may be raised 
or lowered by rotation of the angle oF site knob. The angle of site 
scale is graduated ^ riH ' n ^ mils la nuls (300 mils ls normal ). 
The angle of site micrometer is graduated in mils From 0 to 100 mila 
Tire azimuth scales on the vertical barrel of Ebe telescope are gradu¬ 
ated in lOQ^mil intervals; the upper scale, 0 to 64; the lower scale, 0 to 
82, 0 to 82. A knurled portion permits adjustment The center index 
is locked in place by a tug at the front erf th# telescope, Thp azimuth 
micrometer includes 2 scales graduated in mile from 0 to iM mils. 
The end** between the scales is fixed. It is believed that one scale is 
used for setting in corrections and the other lor setting in fine azimuth 
valuta. A thmw-out lever is provided for rapid setting to azimuth. 
A tocldng lover locks the Fazimulh micrometer in any setting. The 
reticle pattern is shown in figure 8?. 

(3) The telescope bolder is of conventional design. It is welded 
to the top oF the recuperator and w in the vertical plnae through 
rhe avis of bore. It is also at the pintle omtrr. Tho telescope holder 
lever operates a cam which engages a notch in the body of the tele¬ 
scope. Two screws with jam note permit adjustment to azimuth of 
the Tcioscoiie in the holder. 
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figure PI — itcrrasrnpji: Girfl-rfn-r 36 tK-dt. Gr. 36'f — Hefghl Scale 

77. STEREOSCOPIC ETOEtmOR 30 £C-K. 3fi). 

a. General The stereoscopic director $6 (Kommandogerat 36) 
{figs. SO to 06) is tie standard director used with the 5.8 cm. flak 36, 
It is a combined sferenwwi <: range finder and director, supportsd on 
a pedestal which has three ieveling feet and two sU^pensfinn aims lor 
socuring to front and rear holies for travel. The bogies are similar to 
those used for carrying the gun mount, 
ii. Itiinju;i! Hinder (Em. 4m. R. (H)). 

(1) The 4-meter base stereoscopic range Eindet {Raumhildent- 
fernunEsmesser {tfdhe)) adapted Eyf height finding has magnifica¬ 
tion, of 12 ji and24s and a range scale reeding from meters (550 
yd) Co 50J000 meters £55 t QOO yd). Tt is clamped by two rings to the 
director fm use and in travel is carried in n chest fitted with hand 
grip* 

(2) A device for obtaining approximate height is fitted on the 
right end of the range finder tube. This consists of an arm pivoted at 
one end and engraved with * scale of ranges. A series of parallel 
Unas graduated TO the value of height are engraved on the disk La 
which the arm is pivoted. A? the instrument is elevated, the disk 
carrying the scale rotates with the imitrument. The atrn, however, 
remains vertical, and the height line corresponding Co the range oh 
the range arm indicates target bright (fig. 31). 
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(3) Two tracking telescopes are fitted on the range finder tube 
to thr right and left of the stereoscopic eyepiece. These ant employed 
fesr keeping the range finder on the target and have a crosa wire 
reticle pattern, 

( '4 } The range finder ts turned in elevation by rotation ul the 
ek-vatmg handwtueel wfiich is connected by gearing to e gear between 
the range findoF tube and the left betrini ring. 

( 5 ) An cipSiraL Lath iy provided. Wlttn it is suspended on the 
supporting brackets, it provides an artificial infinity For test and ad¬ 
justment at the rungs finder. 

ei Diicftun 

(t) The director includes a main casting, supported on a ped' 
estal, and support ing a number of box enclosed mechanisms (tigs, 
Q2-95}. The director determine* end Transmits the following Muni 
to the battery. 

{*,1 Quadrant elevation. 

(b) Future azimuth. 

fo) Time of Right of projcCtHe, -expressed in fllxe units, 

{2) The values set into the director are: 

fa ) Present angular height 

fb) Present Hzimuth. 

(c) Present slant range. 

(I. Veiling Up. 

(1) Uncouple the carriage supporting the director from its low¬ 
ing vthrde am) lower the pluiEorrn from th= h&nl and rear bogies 
{fig 9C). Open the caaes containing parts and accessories. 

(2) Open the range findtr clamp rings of the director, Remove 
the range findeF from its case and c Lamp it to the director. Couple the 
range finder to the director. Place the two tracking telescopes and 
the four other telescopes on their respective mounling surface? on 
the range finder. Check against a distant aiming point to make sure 
that the telescopes ere aimed with, the range finder. 

{3) Level the director by adjusting the three leveling jacks 
{fig. flU j. Level the range finder using the range finder Leveling screw 
and lock nut until the bubble of the level ts cantered. 

{4} Turn the handwheel for angular height to the left until the 
i cto reading of the angular height graduation of the horizontal range 
to datum point -drum is exactly under ifoe horizontal renge to daium 
point indtix. Then turn the upper pert of the coupling which transfer* 
present angular height to the director until the rer 0 -d-egree reading 
of present angular height is visible rn the aperture of the present 
angular height instrument attached to the range finder. 

{5) Remove the range finder eyepiece protector and hang it 
under the range findet. Set the head rest in the correct position. Bang 
the arm strap on the knob to ihe right of the eyepiece. Set the intier- 
pupillory distance and focus the eyepieces- If necessary, u»e the FLlteft 
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{6) Bring the panoramic Telescope, wfokh is on the top of the 
recuperator of the ^uh, lo beat oo the directoi. Sat this value on the 
telescope of the director end bodily skew the director to lay on the 
red stem nl iLie panummic telescope till the gutl. 

(7> With the director alined on Lhe gun telescope, set tiie gradu¬ 
ated lateral deflection ring at iero. Sot the graduated deflection npt 
of the course plate □? zero. 

(8) Screw the counterweights into the range finder and remove 
the cover from the correcting apparatus. If necessary, install the 
telescope extension tubes (rnm protection} iitt Lhr range finder. 

(9) Adjust the range finder steretHcopically and check almemcnt 
of tracking telescopes ami observing telescopes and binoculars with 
the range finder. Detailed information on this is nut available at this 
time. 

( JO) wind up the clockwork of the honjconliil Speed indicator. 

(11) Connect the cables between the director, the switchboard, 
the distribution hpx, and lira guits. Plug in Ehe head and chest set 
telephones. Detailed in [nrmeition on this la nor available at this dm*. 

(12) Set m average values for future azimuth, Q-E-. fl-nd fur*- 
Turn on the switch m the receptacle box. at the director. Turn on 
the power with the transmission switch at the swscchbnnrd. Cheek the 
Camps in the indicators and fuze setter, noting broken nr weak lamps. 
Check the future azimuth, Q-E- and fur* values obtained at the guns 
with that set in at the director. The director is now ready for opera- 
tlpm 

c* ?i*rea(tcopk Director Operation. 

(4) Functions of OPERATORS. It is believed that It operators 
are required. 

fa) Elevation Tractor Keeps reticlr of etevatbin cracking tele¬ 
scope (mounted on right rang* finder tube) laid on the Target by 
turning the elevating handwheel, 

fb) Azimtdh Tradtar. Keeps reticle of azimuth tracking telescope 
(mounted on left rang* Hmdrt tube) laid on the target by turning 
the azimuth handwheel. An auxiliary elevation hunr|wli*el close to 
the azimuth handwheel enables the azimuth tracker to track in both 
flizimuth and elevation when necessary. 

fc) Stereoscopic Observer, Tracks the target stereosMpitally, in- 
dicatmg slant range on Tang* drum. 

fdj fiance li r Height Reader. Reads of! elevation figures an the 
range drum of the range finder to both the horizontal range operator 
and rhr target course and speed operator. When range only is being 
taken, the reader gives these to the horizontal range reader only. 

fe) Humonfaf Range Operator. By nperaiion of lb* horizontal 
range handwheel keeps the center eiTcle of the cursor fattnebed to 
horcroncuL range bracket) on the Curya indicated on the range drum 
by the ■btreosrnpic observer. 
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(t) Threat Course and Speed Operator. Watches the Lraut; made 

by thr course pointer over the course piste (fig, 94) and rotates the 
uuurse bear Lci-t disk tii keep the pumLiei Lines. in agreement with the 
TnFgrT course Keeps the pointer of The hon*cmtal speed scolc in 
ay ternem with the speed registered on the horizontal speed indicator, 
or watches the dm] of the horizontal Speed rnechnniam,, and terps 
the colored disk rotating at the same speed as the pointer and the 
pondfel lines of the speed plot in agreement with the track of the 
plot by turning the handwheel below the course plate. 

(g) Present Angular Height Operator. Takes readings from pres¬ 
ent angular height sr-alc on range drum and sets these in on the 
present angular height scale of tha rate multiplying mechanism. This 
is done either by dimr rotation of the handwheel or by clutching in 
the variable speed drive and turning the handwheel to control the 
rate of change. Watches the elevulicm speed indicator, keeping the 
inner index matched to the pointer by one handwheel and the outer 
index matched to the main index by the second handwheel. 

(h) Operator inf DA and Rf Arm. Matches pointer of DA and 
RJ aim against pointer moving along course arm by turning the two 
handwheels mounted on the DA and RE arm. One handwheel traverses 
the arm and adds deflection in xrimuth to the present azimuth set 
into the future azimuth transmit tor. 

fi) Fuse Drum Operator- Reads the future angulai height scale 
(to the right of tha drum) and seta the curve indicated on this scale 
under the center oi the cursor by turning the fuze handwheel. This 
also sets tha June transmitter. 

{}} Quadrant EJevab'nn Operator. Reads future angular height 
scale (to tiie left of the drum) and sets the curve indicated an the 
scale tinder the center of the cursor by turning the tangent elevation 
handwheel. This also sets the quadram elevation transmitter. 

(It) Correction Operator. Reads off from the respective register* 
the drift adjustment, elevation corrections, and fuse setting collec¬ 
tions as shown uoder the cross thread* and sets these in on the respec¬ 
tive dials (fig. 95)- 

f. Operation by Telephone When transmission of data from the 
stereoscopic director m desired by telephone, three additional opera¬ 
tors aFe required to telephone the values (Q-E n future azimuth, fuze) 
to the gun crew- 

gr Standby SeUlugH. Whan firing ha* ceased, the following Set^ 
tings should be made: 

(1) Traverse the director to «ro. 

(2) Bring the present angular height reading to nero, 

(3) Set: target height in range finder to 2,500 meters. 

(4) Set horizontal range to 5.000 meters. 

(5) Set horizontal velocity to SO meters per second and bring 
the pointer under its arm. 
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(4) Set correction for dnft tu rttrti. 

£7) Set future horizontal range to 5,0M meters, 

(8) Set gun elevation to 60 degj-een. 

(9) Shut off power. 

7& AUXILIARY )JlK£CTO*l 3S (KIHX lit. GR. 35). 

a. IJeecrl plion. 

(1) The auxiliary director 35 (Hommendohilf sgef at 35) {figs. 
!)h tn NO) b □ portable director, smaller and lead complicated than 
the Kdo. Gr. 3& Data computed in the director is telephoned to mem¬ 
bers cj£ the gun cfew, wild then -set in elevation* azimuth and fuze 
time. The slant height or range *ceJe* arc calibrated for um with the 
fl.fi tm FJnJt IS and LOJ otn Flak 35, Provision is made for two 
tracking telescopes although information is not available at this time 
cm these. 

( 2 ) The slant; range prediction is approximated by adding range- 
rule rimea Future time of flight to the prrsem slant range which is 
obtained from a 4-me ter stereoscopic range finder set up nearby. The 
super elevation and fuze am taken from three-dimensional cams, posi¬ 
tioned by future angular height and future slant range. Lateral, verti¬ 
cal, end range rates are measured by tachometers; and are manually 
matvhrd. OeflrcijonB are computed by multiplying present angular 
velocity by present Lime of flight. 

^3) The instrument and stand are tarried in h two-wheeled trailer. 
The stand is collapsible for traveling. Three leveling screws on the 
head of the stand support the director. Thu director has four porter 
bara which form un integral part of the instrument Hnd telescope 
within euch other when the instrument is emplaced. The director 
weighs about 45-0 pounds. 

[4) The only electric current required is for the telephone system. 
The 10-pole receptacle in the center of the bottom provides constant 
contact throughout complete traversing of the director because qf the 
slip rings in the bottom of tho direcinr. The receptacle has colored dots; 
black, white, yollow, brawn, brown, respectively for adjacent pain of 
terminals, A key prevents incorrect positioning of the mating plug. 
The receptacles on the gun mount use cclor* in accordance with this 
color system- The Lwo receptacles also at the bottom, but on either 
Bide qf the center, move with the director and permit connection, tc 
the telephone sets for the director operator*; 

h. OpfriLim, 

(1) Limits pf operation arei 

Range uf target 12,MO meters (39,360 Ft) 

Height of target . 10,000 jnetare (32,800 ft) 

Fuse time . . 37 seconds 

Lateral deflection ± WO mils (33-75 deg) 

Vertical deflection . ± 3 D % e -degrees (18.75 deg) 

Rate of change of range H f SO meters per second £402 ft per sec) 
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(3) It is believed that nine operators are required: 
fa) Azimuth tracker, 
fibJ Elevation tracker. 

(c) Range operator. 

(d) Aiitnulh rate setter, 

fa ) Elevation rate sense. 

(i) Range rate setter. 

(f ) Future (azimuth reader. 

(h) Future elevation reader. 

(i) Fuze reader. 

(3) The azimuth and elevation trackers keep thoir telescopes on 
the tui-grt by opr-rahing their respective handwheels. The range opera¬ 
tor seta in range values obtained fvim the 4-meter stereoscopic range 
finder nearby. 

(4} The azimuth rate setter keeps die azimuth rate Indicator 
alined with its inctpi (at (> o'clock relative to the rate dint for ppm 
correction) by turning the azimuth deflection kr.oh. He also applies 
correction by turning the uzimutb rate knob, 

(5) The elevation rate setter alines the elevation rata pointer 
with its index (positioned under the white line for zero corrections) 
and applies earner thm* by turning the elevation rate correction knob, 
(ft) The range rate setter keeps the range rate pointer alined 
with the index (Ht 6 o'clock for zero ctarecicun) and applies correc¬ 
tions by turning the range rate correction knob. 

(7) The future azimuth, reader observes the future azimuth scale 
opd telephone^ the vidur? indicated |n lisp guns. The future elpvattcm 
reader observes the future elevation scale on the right side panel and 
telephones Lhe values indicated tij the gUAs, The fuze fender observes 
the fuze dial on the left side panel and telephones tho values- to the 
guns. 

(8) Each input handwheel has a flywhmrl mounted; within the 
case winch tends tn give a steady rate of change. Brakes operated by 
push buttons permit quick stopping. 

(ft) Clutches are provided for driving in azimuth Of eJevnts&a 

79, AZIMUTH AND ELEV ATION INDICATORS, 
a. Description. 

(1) The azimuth and elevation indicators on the gun carriage 
are idertticaJ (fi^. 100). Each indicator consists uf a cylindrical case 
containing three concentric rungs of 15-voU electric tump sockets. 
Each socket has on individual positive electrical connection. All 
sockets In each indicator have a common negative curtneciion. 

(2) Three pointers are pivoted at the center of each ind;valor r 
one for c*ch circle tit kfcbnf. At the end of each pointer is a trans¬ 
lucent index. The two inner indexes am each wide enough to cover 
one light- The outer pointer can span two Lights, The pointers are 
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Figure 101 — Ftiit iitfir in Cnrrfagp 


geared together at a ratio ni 1: IOi 1M; the shortest pointer moving 
1 turn to 100 of the target pointer, The pointed *re mechanically 
coupled to the tutiniuLh and elevation drives oE the gun carnage., A 
knob at the center oT each indicator if used fnr fynihfcinsttng the 
indicator- Bj-ras with the gun prior to operation. 

^3) The case isboUcd to the top carriage and tLai a ««*i which 
con* Lite of a 10-armed spider which supports a translucent pfastic 
sheet cupped within the spider- A dewd on the ease fits a hole in 
the rim of the spider, permitting assembly in only one position- This 
assures mejiimuin visibility erf the lights, Two eprmg clips clamp 
the cover in place. At the center of the spider is a chained cap which 
protects the adjusting knob of the indicator. 

Is. Operation, 

(1) Sight the range finder of the stereoscopic director oft a dis¬ 
tant aiming point (a dsn«an[ terrestrial object or e celestial body) and 
bore sight the guns of the battery on this target. If the lighted lamps 
of the aiimuth and elevation indicators of each gun cover the lighted 
lamps the gun ts oriented with the director. U adjustment is neces¬ 
sary, remove the metal cap and engage the knob with the ctrtfj piece 
in the shaft, turn until the dial is blacked out, end release the ltnoh. 

(2) The gun is thereafter operated as the lights flash on p round 
the circle hy turning the elevating, and traversing handwheels to keep 
the lamps blacked out. 
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SO, FUZE SETTER. 

n- IWripfiwni 

(1) Tire fuze Baiter is mounted cm the IfFc side of (he tap car- 
noge { fig. fill). Il Ls manually operated acid is capable of cuctinp 
two tares nt a traif. It may be used with cither the stereoscopic direr- 
lr>i or the auxiliary dijectul. 

(2) For uw with data electrically transmitted frtjm the sleteti- 
scofur; director, the fuze Bitter has a system of lights similar to that 
employed m itie azimuth Anri ele vfiliun LftdlCQtOl &■. In the tap of the 
fute satlei ts a plate containing three concentric rings of (0-volt 
electric lamp tocltats. Each suukeL has an individual positive electrical 
crvtuiecEijon. All the sockets have a common negative connection. Three 
pointers arc pivoted at the center cA ihe circles, due far each circle of 
Lights. At the end of each pointer is a translucent Lnde*. The two loner 
Lndex.es are each wide enough to cover nor light. The pater pornler 
can span two lights The pointers are geared together at a ratio tjf 
1:10'100, the shortest pointer moving 1 turn in lM com* of the 
longest pointer, The ptiLnters are geared to the fuze dial and to the 
retting ring of the fuse setter, 

(3) For use with data telephoned from the auxiliary director, 
the fuze statsi has a scale graduated from 15 to 350 degrees {fig. 102), 
The safe position is marked with a cross- { American fure setter diets 
ere matked in fure seconds. A conversion scale :s necessary for con¬ 
verting from American fair seconds, with corrector values ret in to 
lhe degiee markings on this fure setter,) 

(4) The setting crunk at the fipttl of the fuze setter turns the 
painters, and the fuze dial The crank at the side of the tare Better 
turns the inertia flywheel which stares up mechanical energy for cut¬ 
ting the fuses- The release lever releases the round after the fure is 
cut The cable receptacle From the fuze setter extends to the terminal 
box at the front of the top carriage, 

br Operation. 

f 1) Turn the sett mg ha nrt wheel ta black out the lights {in npera- 
turn with the stereoscopic director) or to aline the (ore scale La ac¬ 
cordance with the valuta announced by telephone (in operation with 
the auxiliary director)- Turn the power crank, thu* staring up energy 
in the flywheel, and keep the crank turning at a uniform rate. 

(2) Thruat the round aharply into one of the cups d( the Fuze 
setter, thereby engaging a ipptbed clutch which rotecej the adjust- 
jpg pin. This makes two complete turns before being a ota malic ally 
disengaged, The round n held In position hy a key which ridei in 
a circular groove at the bottom of (be fu*t This key Is tripped by a 
lever at the tap of the setter and the round is released- Two fu*M 
may be cut at ona time. 
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HI, ON-tARRlAGE WIRING. 

a. A receptacle containing 104 pins is si the end of the rear trail 
and is intended for connection to either (if ihe directors {fig. 103). 
Each pin is numbered and groups of pins are identified by colored dot 
inserts. Conductors are brought from the end of the trail to a recep¬ 
tacle box at the front of the top carnage. The arrangement of wLt'Lng 
permits traversing the gun a maximum of two turns in either direction. 
Stops limit further travel and a din! (marked "MUNDUNG," meaning 
muirte direction) just over the traversing handwheel as graduated to 
indicate the number of turns made. 

b. Cables and plugs from the azimuth and rhvutinn indicator*, 
the fuze setter and the receptacle, adjacent to each, plug into the 
receptacle box. 

c. The t»U just above the fuze tetter may be sounded to indicate 
that the director is on target or may servo as a time interval bell, 

■I, Conductors tire earned in loose flexible coverings throughout 
the gun carriage and btc not armored. 

82, AWING CIRCLE, 

u. GrnrrpL The turning circle (figs. 104 to 107) is used for inaas* 
urmg ongie of aiia, for decimating and determining azimuth angles, 
and for spotting. The instrument, removed from the tripod, may be 
Used on a plane table for topographic survey. The aiming circle cutisriri 
of a periscope, a telescope liaving 4- or Srpower magnification, an 
anile of site mount, an azimuth mount and a tripod. The tripod is the 
same as that of the buttery commander's telescope. Carrying cases for 
the instrument and the tripod are provided, A trench mount is fur¬ 
nished which van be embedded in the ground or in wood for use in 
place of the tripod. A lamp bracket and portable battery supplier light 
for the telescope reticle. Graduations are in mJR 

b, Dewri|UHin nf Gnapeutati. 

(1) The periscope raises the line of sight, but has no magnifying 
power, It is attached, to the aiming circle by a dovetailed slide, but 
is tuert. loebfrd to place. The aiming circle may be used without Eha 
periscope. 

(2) The telescope has an adjustable focusingeyepiect Horizontal 
and vertical cross fines and u deflection scale are on the reticle of the 
telescope. On top of the teEracope body i* a level used with the angle 
of site mechanism. On iheieft of the telescope Ls a drculor leveL A sun 
shade is provided for use when the periscope is not sttached- 

(3) The ling La of site mount supports the t*Eescope and includes 
a graduated hlfcWtiBP *cok end micrometer, a magnetic needle, a cir¬ 
cular level, and clamping device* 

fa) Tlte elevation scale, graduated (rom 0 tu 1,400 mils* and the 
micrometer 0 to 100 mil* The normal setting in 300 mil* 
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The ball anil socket joint include* the ball at the end of the spindle, 
two clamping nuts, one of which permits enrt level Ing nod the other, 
difuluj oscillation. The tripod leg* have clamping levers at the head 
for locking ruth leg l o ’be head. Ac the foot of each leg is a steel point 
and foot rest which facilitate embedding m the ground, 

(6) The currying cone ii provided fnj the mart rumen t. The table 
of contents pasted Ln the cover includes one lamp bracket and four 
lamps, a dry cell battery holder, a dust brush, a cleaning doth, and on 
impregnated cloth to be used in dnronEannnntmE parts of ibe in*tru- 
ment which may hove been subjected to gas attack. 

c. Operation. 

(1) To set up the instrument, clump the tripod less at the Jeered 
length and embed them TLtctiLy in the ground. Level the instrument 
using the circular level and the ball and socket jcpni. Tjghlejn the 
damping nuts. Focus due telescope as required, using the sleeve on 
the eyepiece to set in th* correction necessary Cur the observer's eye, 

(2) To orient the instrument, a datum point of known arimuth or 
a magnetic bcartpg may he used, 

(n) To orient on a datum point of known azimuth, set the main 
anunuth scale {IDD-mil intervals) and micrometer (1-mil intervals) 
To the ojoollllIj of the datum point and turn the orienting knob until 
the datum point appears on tho Vertical no** hne of the reticle. The 
ijiatrument may alsu be relocated on the tripod spindle using the 
orienting clamping screw' for Liege angitl^f changes. The telescope 
may be elevated or depressed as required to nmter the point m the 
field of view. 

(b) To orient on magnetic north, wt lhe mam aiimuth scale and 
micrometer Lq indicate rero. Press the plunger releasing the mnenetic 
needle and turn oihj of the orientlns knobs until the north-seeking end 
of rh^magpatrc needle appears approximately opposite the J| N" inde* 
at the front of (he instrument; then refine the setting so that the 
south-seeking end of the need le is centered in the reticLe. The inslru- 
nient may also be relocated on the tripod spindle using the orienting 
r lumping screw Far large angular change*. Tim aiming circle will then 
indicate magnetic aiimutha. 

fcj To orient on grid north, proceed as Fur magnetic north but set 
the azimuth to the magnetic declination of the locality (subtracting 
west declination!? from 6,400 toils) instead of to nero. The instrument 
will (hen indicate grid azimuths. 

ftfj Wbert orientation by magnetic bearings hus been completed, 
(urn the knob to clamp the magnetic needle. 

(3) To read aaimulh, bring the object cm rh- vertical cross line 
of the reticle using the azimuth knob; the throw-out lever may h= 
depressed for making large primulh change* rapidly. Azimuths From 
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Figure IDS - Rflngt Finder 3d wrfh Harness 


n to 6,40(1 mils (irr rcrtcj directly fn the Jmrtmth State; the Stele its 
graduated at lOO-mil intervals and the micrometer is graduated at 
1-mil interval*. 

(4) To read angle erf site, first make sure that with the telescope 
level bubble and she circle leva! bubble centered the angle of Bite scale 
and micrometer read normal. Then center the object in azimuth. 
Raise or depress the angle erf site micrometer to center the object on 
the reticle cross Lines and read the angle erf site on the scale and 
micrometer. 

[5> To prepare the instrument for traveling, place it in the carry¬ 
ing case provided. 

■I. Triii ami Adjustment*. 

(!) The azimuth micrometers should read < ‘G f ' when the azimuth 
scale indicates zero. The screw in the end of the azimuth micrometer 
may be temporarily loosened for rhis'adjuslment, 

(2) The line of ughl as determined by the center of the reticle 
should be horizontal when the bubble in the telescope level is centered- 
This may be verified by lighting on a distant point et the same level 
ti the telescope, the error, =f any. being read mt the reticle. Nc. ctw- 
rectify* adjustment by the using arms is permitted. 
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(3} To check the accuracy of the declinator, it is necessary to set 
up The instrument m a petition not subject to lucai maghetic attraction 
and sight on one or (preferably} more points oE known azimuth. The 
average erwr should hr noled and tile noCessa.L'y correction recorded. 
No adjustment by the using arms is permitted- 

e. Hare amt PterierYiilkhO. Haiti to paragraph 87 Eor general in- 
mructious pertaining to the cara and preservation of instruments 

H3, FL4NCE FINDER MODEL 34, 

a. Thu instrument (figs 108 to 111) ia used primarily for meas¬ 
uring distances by irinngulation, Range values are lead In the fieEd 
of view. 

b. Iliwriiiiion. The instrument includes itti internal 70-ceiUi- 
mrErr Wsr line, all power djitscal system with two objectives. a 
common eyepiece oi the coincidence type, and a scale On which the 
rfPKt irn-ce is hnUmtrri It is furnished uompleie with a carrying strap, 
an eyepiece cap and strap, a shoulder harness with carrying pouch, 
and an adjust i ng Ltirh with carrying case. 

c. <}|H' ration, 

(1) To set up the instrument, adjust the harness on the observer. 
See figure iOS. The carrying pouch should hang on the back; the 
spring mounted holders for the range finder should eatetid in front of 
the observer. Carefully place the range finder m the holders and in 
line with the eye of the observer. 

(2) Focus the eyepiece by rotating the diopter scale to produce 
a sharp image; if the operator knows the value Eut- kia own eye, the 
sotirng may lie mad* directly on the Kale. 

(3) To measure the range of a target, alme the instrument on the 
target, using the open aijhL. Select a cEearly defined part, perpendicular 
if puiedhle io the halving line Center the target in die field of view. 
Turn the range knob untd the images of the target appear in Coinci¬ 
dence. Read the range value centered m the field of view. 

(4) To prepare (he insti-iiment for traveling, remove the instru¬ 
ment from the harness, close the end bo* taveirs, and cover the eye¬ 
piece. Disassemble the hm-ness end put it in the carrying pouch. 

d. Test* ami AiljunlmviilSr Iniormation on this is nut availabta 
at this time but will be published when evjnbtble. 

e. Lace and Prctenstiiin. 

(1) Refer to paragraph ST mi general instructions perts ining to 
the care and preservation o£ instruments. 

(2) Keep the end bon sleeve* dosed and eyepiece covered when 
the instrument is not in use. 
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U4. S Li RV EYING ROD. 

u. A 3-meter surveying rod {fit 112), graduated in I-centimeter 
divisions, is provided Eoj orientation of the battery. The mtS is hinged 
to reduce its length in about three-Ljuar Lera of a meter lor storage 
tind travel. The folded rod is earner! in q cmtviis vase fitted with a 
alms strap. 

US. PLOITIM: KL'LtS. 

j. Three rules are furnished as plotting board Hcowsorief, 

In. One steel rule {fig, 113) bra-rs a Linear scale, graduated from 
ft Lo H SdlpmeLers in £-meter intervals, and a quadrant, graduated 
fiom minus 000 mils to plus dub nub in 5D-mil Lntetvala, At the sero 
end is a rentes Jut pivoting. This rule may he used Ect plotting arimuth 
and tango values on a topographic map with, a scale of 1:25000, 

<■. The steel pioiractor is graduated Irom minus 500 mils !e plus 
500 mils in 2-mil intervals. The radius nf curvature is 480 mllinictors. 
Two points permit pinning the protmclor in s hoard- 

d. The other steel rule be-ars a linear scale graduated from 0 to 
H,<W) meters m E0-me<or intervals and a renter nt ihe epro end. At 
about 11,800 motcrais a raised section. When this rule is setup with 
the pmlxaettii' on a deflection, chart, the raised seeuon clears the pro¬ 
tractor. The rule and protractor are used for plotting deflection oh a 
chart with A scale of 1:25000.. 

Hfi. BATTERY COMMANDER'S TELESCOPE. 

a. Description. 

[1> The battery commander's t*dem?npe is a lEbpowei binocular 
instrument used for observation and for measuring njimuth* and ungles 
of site. The instrument consists nf a telescope and an azimuth mount, 
tripod, carrying case, and accessories. The tripod includes on orienting 
mount A trench mount la furnished, which can bo embedded in the 
ground or in wood, for use in plwe of the Lriptsd. 

(2) The telescope arms may be positioned vertically {fig. 114) or 
they may ho swung horironially [fig. 116) to increase tha steroscopm 
effect The reticle, which remains erect in any position yf the telescope 
arms, is illuminated by the removable lamp on the slide near the reticle, 

b Operation. 

(1) To set the instrument, damp the tripod legs at the Lfesired 
length, embrd diem firmly in the ground, and tighten the log clamping 
levers. Using the spring plunger, clamp the telescope on the vertical 
spindle attending from the orienting mount- {The tripod has a mount 
which permits cross leveling and orienting.} Level the mount by ern- 
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wring tie LubUt in Lbe tiffulu level. When, the bubble in centered, 
dump the bull and socket joint on The lower moutn. 

{2} To prepare the ielescope, release the telescope clamping knob 
{fig. 114) and turn The telescope firms to the vertical or horizontal 
position. as required. Set the proper mterpg-pillary d™iiuirr on, the 
imerpypdUry n^le (fig. 1|S),, graduated from 55 to ?5 milLrmrters, 
end tighten the intrrpupi llary clamp knob. 1C the imerpuptEEary dis¬ 
tance far the observer Li not known, it may be found by observing The 
sky and moving the eyepiece apart or together until the held of view 
changes from two circles or two overlapping circles to one sharply 
defined circle. The i n t e rp up j llary wing knob is then clamped. Focus 
tads eyepiece Independently by covering one of Thera end looking 
through the teleteope with both eyes open at an object never*! hun¬ 
dred yards awayj turn the diopter scale until the object observed 
appears sharply da&ned. The diopter scale on each eyepiece permits 
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FijU/t 117- fl&Pfcry Comi™ radar's Telescope - 


immediate adjustment for each eye if the observer knows his own eye 
corrections, If required, ptnee the light or dart filters over ih* eye¬ 
pieces and the metal sunshade* over tire objective lenses. Tubular 
aectmiM, about @ mt-hes Long, can be attached to the sun shades tat 
protection against rain. 

(3) To orient the instrument, select a datum point of known 
azimuth and set this value «n the azimuth scale (100-mit steps) and 
micrometer (1-mil steps). The thrw*out lever may be used for making 
large changes iu azimuth rapidly. Turn the telescope with the orienting 
Itnnb until the datum point appear m the center of the reticle of the 
right-hand telescope. The orienting damping knnh may be temporarily 
released for making Urge angular changes rapidly. Thetuftvf, ute 
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only the! niimtith knob, dr, far Urge changes, the azimuth throw-out 
lever, and the correct azimuth of the point observed will be inrimiitedv 
Fiji azimuths ijj the 3,200- ip- 6,4 00-ml L region additional numbers 
(0 to 3 h IW mils} are provided, corresponding to the azimuth mu Ur on 
the paiixjrectLLL- telescope. 

(4) Direct the tolescopa an the object and rotate the elevating 
knob until the object appears at the center of the reticle. Center the 
angle of site level bubble by adjusting the angle of Bite knob, The angle 
of 51 to ij then read, on the angle of site scale. It Is not known whether 
the graduations on the angle of site scale are in mils or in Vr ii degrees. 
An indication of 300 corresponds to a horizontal line of sight 

(5) Tbn rebels (fig. 115), located in the right eyepiece, is a grid, 
the horizontal and vertical axis of which are graduated in i&Orml 
intervals. 

( 6 ) A throw-out mechanism is provided for rapidly traversing the 
telescope- A circular level is provided for leveling tho head. The 
traversing head is graduated from 0 to 54 in 100 -mil divisions with 
a micrometer adjustment from 0 to 100 in 1 -mil divisions, 

(7) To prepare the instrument fair traveling, remove the sun 
Ehnriei and fillets, if used. Loosen the telescope damping knob and 
place the telescope arms in a vertical position- Disengage the telescope 
from the mount and place the instrument In the wooden carrying <aie, 

c. Teals and Adjustments. 

(1) The azimuth micrometer and azimuth scale should read zero 
simultaneously- The scr*w in the end of the micrometer may bo 
temporarily loosened to permit adjustment. 

( 2 ) The Angle of she rncchnrtbim may ha checked by observing 
a datura point of known angle of rite. Small errora may be corrected 
% temporarily loosening the screw in the end of the knob and slipping 
the micrometer and knob to the correct position. Should the angle of 
site scale end micrometer then fail to indicate <, 300 T1 and "EF respec¬ 
tively, the instrument should be turned In for ediuECrncnl by author¬ 
ized ordnance pensonneL 

d. Care and ftwervalioiir 

(1) Refer to paragraph E7 for general instructions pertaining to 
the cane and preservation of instruments. 

( 2 ) Always release the telescope clamping knob before rotating 
the telescopes in a vertical plane; Failure to do this often results in 
damaging the instrument and causes double vision* 
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ST. CAKE AND PRESERVATION. 

a. (irtiKiul. 

(1) The Lq)trtK£itMtt given hereunder supplement instructions 
perfuming to individual instruments included in preceding paragraphs. 

(2) Fire cohbot And sighting instrumentE are, in generaL, rugged 
and suited for thr purpose for which they have bran drsigned. They 
will not. however, stand rough handling nr abuse. Inaccuracy or mal¬ 
functioning may i«ult from such mistreatment. 

(3) LTnneceBssjy turning of screws or other parte not incident to 
the use of the instrument is expressly forbidden. 

(4) Keep rbe iuMtiimaiits a= dry ns possible, Do not poit an instru. 
roent in its carrying rjLsr when wet 

(5) When not iis usse. keep the instruments in the carrying cases 
provided, or in the condition indicated for traveling. 

(6) The maintenance dunes described are those for which tools 
and pans have boon provided the using personnel. Other replacement* 
and repairs are the responsibility of maintenance personnel, but may 
be performed by the using a rm personnel, when circumstances permit, 
within the discretion of tlie commander concerned. 

(7) Nr> painting of fire control or sighting equipment by the using 
arms is permitted. 

(5) Many worm drives have throw-out mechanisms to permit 
rapid motion through large angles. When usmg these mechanisms, it 
ia essential that the throw-out lever be fully depressed fa prevent 
injury to the worm and gear teeth. 

(5) When using a tripod with adjustable legs, be certain that the 
logs are clamped tightly to prevent possibility of col lapse, 

£10) When, sett Eng up tripoda on sloping terrain, place two legs 
on the downhill side to provide maximum stability. 

(11) Dry cell batteries should not be kept in the battery bases 
when the inatmmenl is noi in uat Dry cell batteries when weak 
deteriorate rapidly and will causa corrosion and other damage to 
containers. 

(12) Data transmission cables should ha protected against crush¬ 
ing by vehicle* 

hr Optical Faria. 

(I) To obtain satisfactory virion, it is necessary that the exposed 
surfaces of the lenses and other parts be kept clean and dry. Corrosion 
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mid etching uf the surface of the glass ran br prevented at greatly 
rFfflr-dc-d by keeping Hit; gSaaa clean and dry. 

{2) Under no condition will polishing Liquid*: pastes, yr abjaaLvea 
hr u*er3 Cur pdivluug tenses and windows, 

(3) For wiping optical parts, use only Lena paper specially in¬ 
tended for deaning optical glass, Use of cleaning cloths in ihe field 
is not permitted- To remove dust, bitiab the glass lightly with a clean 
camel'a-hatr biush and rap the brush PE^'nvt a hard body in order to 
knock out the small particles of dust that cling to the lours, Repeat 
this operation until nil dust is removed. With some instruments an 
additional brush with coarse bristles Is provider! for cleaning tstechatii- 
cal parte; it is essential thut each brush be used only for the purpose- 
intended. 

(4} Exercise particular cure to keep optical parts Free from oil 
and grease. Do not wipe the lenses or windows with die lingers. To 
remove nil m grease from optical surfaces, apply AJLCOHOL, ethyl, 
grade 1. with a clean camel's-hatr brush and rub gently with clean lens 
paper. If alcohol is not available, breathe heavily on the glass and 
wipe off with clean lens paper: repeat this operation several times 
until clean. 

(5) Moisture dor to condensation may collect on the optical parti 
of the instrument when the temperature of thr parts is tower than 
that oE the surrounding mr. This moisture, iE not excessive, cah be 
removed by placing tho instrument in a warm place. Heat from 
strongly concentrated sources should not be applied directly, it may 
cause unequal e±pnns:rm nf parts, thereby resulting in brcRkago uf 
optical parts or inaccuracies in ohservatign. 

c. Lubricant*. 

C1J Whore lubrication wilh oil is indicated, use OIL, lubricating, 
for aircraft instruments and machine guns. 

(2) Where lohrivniion with grease is indicated, use GREASE, 
liibrismmj. speciaL 

(S) Exposed moving points ahemi-d be oiled occasionally, Interior 
parts arc not nj be lubricated by the using arms. Wtpr off any inreu 
lubricant that seeps from the mechanisms Ln prevent accumulation of 
dust and grit. 

[41 The tripod pivots should lie carefully ailed at frequent 
intervals, 

fS> Do not oil optical parts. 
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CHAPTER 5 

FIRING TABLES 

Fwnrn* 

Firing table fct the S-fi i-m Flak IS amt _vG with S.ft cm H.E. 

Shell L/« (Kz} fc with Time Fuze S/3d or PI5. Fuze 
23/2S {table I) . Eft 

Firing table for the £.3 cm Flak 13 and 36 with £.3 cm A.P, 

Shell with Bun; Fuze ^tdtiN Jl) EE 

Conversion tables 96 


‘Kz—l£opEzti.Ti<JGr - - No*e Juie. 
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CHAPTER 6 

REFERENCES 

Standard nomanclaturc lists. 91 

Kvpla natory publications . . 92 

91. STANDARD NOMEN LLAYtHE LISTS. 

II. C LfttflLfin, pfesM-vinfc nnd JuLth-dt rhfi materials; re¬ 
coil fluids* spec ial oils, and miscellaneous related 
items . . SNL K-l 

92. EXPLANATORY PUBLICATIONS. 

a. Ammunition, general _. TM 9rlQ0D 

Ip. Chemical decontamination materials end equip 

ment . TM 3-2 20 

t Cbeanin^s, prcurvinK, iubneatirg, end welding ma- 
tmulrand hhiiIw ileira imcd fcjy tlw Ordnance 
Department TM 9-950 

■L D*f*a*e ii£*an$i chemical attack FM 21 AO 

e. Product stride OF SB M 
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